Supporting teachers' data use for instructional improvement: The role of learning performance management systems and professional learning context by Gandha, Tysza
  
© 2014 Tysza Gandha 
  
  
SUPPORTING TEACHERS’ DATA USE FOR INSTRUCTIONAL IMPROVEMENT: 
THE ROLE OF LEARNING PERFORMANCE MANAGEMENT SYSTEMS 
AND PROFESSIONAL LEARNING CONTEXT 
 
 
 
 
BY 
TYSZA GANDHA 
 
 
 
 
 
 
DISSERTATION 
 
Submitted in partial fulfillment of the requirements 
for the degree of Doctor of Philosophy in Educational Psychology 
in the Graduate College of the  
University of Illinois at Urbana-Champaign, 2014 
 
 
 
 
Urbana, Illinois 
 
Doctoral Committee: 
 
 Professor Katherine E. Ryan, Chair 
 Professor Stafford Hood 
 Professor Thomas Schwandt  
 Professor William Trent 
 
 ii 
 Abstract 
Teachers are increasingly expected to use data in systematic and scientific ways to make 
class- and school-level decisions (Kowalski, Lasley, & Mahoney, 2008). Despite great optimism 
and substantial investments in data use initiatives, recent studies (e.g., Carlson, Borman, & 
Robinson, 2011) found weak relationships between data use supports, teachers’ data use, and 
improved teaching and learning. This multiple-methods study used questionnaire data from a 
statewide sample of teachers (n=1422) to examine key school conditions—technological data 
management tools and professional learning community context—that purportedly support 
teachers’ data use. Qualitative methods (observations, interviews, and focus groups) were also 
employed at one school site to explore influences and consequences of data use. 
Statistical analysis showed that comprehensive learning performance management 
systems and professional learning communities support teachers’ data use, but school conditions 
are only part of the picture. Qualitative findings illustrated the ways in which teachers’ beliefs 
(e.g., about low-income minority students), knowledge (e.g., about effective instruction), and 
motivation (e.g., understanding of role and responsibility) drive the extent to which they use 
data. More importantly, their beliefs, knowledge, and motivation also shape how teachers 
interpret data and make decisions (e.g., whether learning problems require classroom changes, 
interventions for certain students, or non-instructional responses).  
This study challenges the common conceptualization of teachers’ data use as a techno-
scientific process that can be mechanized with the right organizational conditions. Findings 
suggest that data use is better understood as interpretive acts, inevitably shaped by individual and 
groups of people with particular beliefs, knowledge, and motivation. While tools, methods, and 
procedures have some value for enhancing data use, they do not guarantee improved educational 
 iii 
quality and equity. Data use initiatives need to support educators in interpreting data critically 
and making good professional judgments specific to their school, community, and classroom 
contexts. 
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Chapter 1 
Introduction 
States must have data systems in place to gather information that is critical to 
determining how schools and districts are progressing in preparing students… 
States, districts and schools will look at individual student growth and school 
progress over time to guide local improvement and support strategies for schools. 
(U.S. Department of Education, 2010, pp. 8-10) 
  
With the widespread application of business management ideas to the public sector, 
schools are now viewed as learning organizations accountable for their continuous improvement 
(Copland, 2003; Senge, 2006). Large-scale policy initiatives like No Child Left Behind (U.S. 
Department of Education, 2002) and Race to the Top (U.S. Department of Education, 2009) 
demand that educators at all levels of the system use data to monitor and improve school 
processes and student outcomes. Teachers, in particular, are now expected to “use real-time data 
to know how well their students are performing…to know what they need to teach and how to 
teach,” quoting U.S. Secretary of Education Arne Duncan (2009). Data-based decision making is 
increasingly a professional norm for business managers, principals, and teachers alike.  
 Large sums of federal funding (e.g., Enhancing Education through Technology grants, 
Common Core Assessment grants) have gone into creating national assessments and state data 
systems to provide educators with “actionable”—timely and instructionally relevant—data. 
School districts have also allocated local resources to develop or purchase benchmark/interim 
assessment and data management systems (Burch & Hayes, 2009; Wayman & Cho, 2009). Many 
districts, aided by government and foundation grants, have begun implementing data use 
capacity building initiatives for administrators and teachers (Mandinach, Honey, Light, & 
Brunner 2008).   
While the movement toward data-based decision making in education seems well 
underway, there has been relatively little research to understand how teachers might use data to 
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improve teaching and learning. Researchers that have examined teachers’ data use practices 
more closely are showing that supposed supports for data-based decision making have little to no 
effect on increasing teachers’ data use (Carlson, Borman, & Robinson, 2011); others found only 
superficial relationships between data use and instructional improvement (Goertz, Oláh, & 
Riggan, 2009). At this time, more research is needed to better conceptualize teachers’ data use 
and the supports they need to use data for instructional improvement. 
 
Background 
In some senses, teachers have always used data for decision making. Teachers have long 
used tests and homework assignments to judge what students are grasping or not, taking such 
information into account when deciding what to teach and reteach. But researchers found that 
teachers have not traditionally used data in an organized and systematic way, potentially making 
invalid or unfair interpretations (Confrey & Makar, 2005; Mandinach & Honey, 2008). Current 
discussions of data use in education refer to a specific approach of “rational decision making 
[that] is the standard in scientific professions” (Kowalski, Lasley, & Mahoney 2008, p. ix). To 
ensure that teachers’ decisions are not biased by politics and emotions, a typical framework for 
data-driven instructional improvement is often described like scientific inquiry (e.g., collecting 
and preparing data, developing and testing hypotheses). For example, Hamilton, Halverson, 
Jackson, Mandinach, Supovitz, and Wayman (2009) described the data use cycle as follows: 
Teachers should adopt a systematic process for using data…The process of using 
data to improve instruction can be understood as cyclical…collect and prepare 
data about student learning from a variety of relevant sources… interpret the data 
and develop hypotheses about factors contributing to students’ performance and 
the specific actions they can take to meet students’ needs. Teachers then should 
test these hypotheses by implementing changes to their instructional practice. 
Finally, they should restart the cycle… 
(p. 10, emphasis added) 
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 The growing importance of data-based decision making in education became particularly 
evident with the passage of No Child left Behind (U.S. Department of Education, 2002) that 
mandated the development of statewide standardized testing programs across the U.S. 
(Kowalski, Lasley, & Mahoney 2008). With the 2004 reauthorization of the Individuals with 
Disabilities Act (U.S. Department of Education, 2006), schools are now required to implement a 
systematic assessment process to provide and monitor interventions for lower-performing 
students, as part of the process for identifying those with learning disabilities (National Center on 
Response to Intervention, 2010). Race to the Top and the Obama administration’s Elementary 
and Secondary Education Act reauthorization plan (U.S. Department of Education, 2010) also 
prescribe that teachers use multiple sources of assessment data for instructional planning, 
decision making, and problem solving. 
According to these policies, teachers must not only analyze student-level data as they 
have traditionally done, but use grade- and school-level data to guide systemic school 
improvement efforts as well. Educators should use a system of assessments to monitor and 
improve student performance in an ongoing manner, in particular, using interim assessments, 
defined as “assessments given at regular and specified intervals throughout the school year, 
designed to evaluate students’ knowledge and skills relative to a specific set of academic 
standards” (U.S. Department of Education, 2009, pp. 13-14). Classroom assessments, 
“assessment questions, tools, and processes that are embedded in instruction and are used by 
teachers and students to provide timely feedback for purposes of adjusting instruction to improve 
learning” (U.S. Department of Education, 2010, p. 12), are also viewed as important data sources 
but insufficient by themselves to inform school-level decision making.  
 4 
 
 The educational policies described above reflect current societal ideas and values about 
effective organizational management; mirroring trends in business, government, medicine, etc., 
educational leaders rely more and more on techno-scientific measurements, methods, and tools 
and systematic, rational analysis as levers of quality improvement (Kowalski & Lasley, 2009). 
Substantial investments have been made in developing assessments of high technical quality and 
sophisticated data management tools based on powerful computer technologies. Notably, over 
$300 million of federal funding was awarded to two state consortia in 2010 to develop large-
scale assessments with interim assessment components that are meant to support educators’ 
instructional decision making as well as serve accountability purposes (see http://www.ed.gov/ 
news/press-releases/us-secretary-education-duncan-announces-winners-competition-improve-
student-asse). State and district initiatives have also begun to develop computer-based data 
management systems to support educators in storing, analyzing, and reporting data with greater 
convenience and efficiency (Mieles & Foley, 2005; Wayman, 2007; Wayman & Cho, 2009).  
Capacity building efforts have focused on developing technical capacities for data use, 
especially at the school level (Mandinach & Honey, 2008; Wayman & Stringfield, 2006). These 
efforts include professional development to increase assessment and data literacies among 
administrators and teachers (e.g., in-service training, programs offered by university partners, 
coaching provided by data use experts). Many how-to books are currently available that 
prescribe procedures and protocols for using data in more systematic and objective ways (e.g., 
Datnow, Park, & Wohlstetter, 2007; Hamilton, Halverson, Jackson, Mandinach, Supovitz, & 
Wayman, 2009). 
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Statement of the Problem 
 Many schools are now implementing new tools, structures, and routines to support 
teachers in using data. Few educators are left unaffected by the movement toward data use, but a 
growing body of research suggests that increasing data use in schools may be more challenging 
and complex than meets the eye. Evaluations of training programs have found that teachers may 
not have the knowledge to interpret assessment data accurately; teachers who were able to use 
data to identify what a student did or did not know were not always able to draw meaningful 
implications for changing instruction (Goertz, Oláh, & Riggan, 2009; Heritage, Jones, & White, 
2010; Jones, Heritage, Boscardin, & Min, 2007). Furthermore, large-scale survey studies (Marsh, 
Pane, & Hamilton, 2006; Means, Padilla, & Gallagher, 2010) have shown that administrative 
uses of data (e.g., for making class placements, for identifying students who need extra support) 
have increased more than deeper instructional uses of data (e.g., for planning lessons to address 
gaps in student learning).  
 Emerging impact studies (Carlson, Borman, & Robinson, 2011; Konstantopoulos, Miller, 
van der Ploeg, Li, & Traynor, 2011) further temper optimism about data’s potential role in 
improving instruction. Randomized quasi-experimental studies that have been conducted 
recently found that data-based school improvement programs have inconsistent and weak effects 
on student performance (measured by state tests). Data might be more likely to have positive 
effects on math than reading performance, but only in some grades. Small effect sizes suggest 
that even in math, the impact of educators’ data use might not be substantively meaningful. 
Furthermore, experimental study designs do not explain if achievement differences reflect actual 
improvements in student learning or indicate more superficial, short-term effect of increased test 
preparation.  
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 Some researchers suggest that the nature of data use may be fundamentally 
mischaracterized by current policies and the existing research literature (for example, see 
American Journal of Education, 118(2), 2012). Policy guidelines and how-to books reflect 
business management approaches and values, and assume data use to be a mechanistic procedure 
that people can implement consistently across contexts with predictable outcomes. In other 
words, if teachers have a transparent, step-by-step process for analyzing data, the data would 
reveal objective conclusions and clearly point to some implications for actions. Researchers who 
have investigated data use practice in greater depth (e.g., Moss & Piety, 2007; Spillane & Miele, 
2007) argue that using data may be a more complex interpretive process. People consciously and 
subconsciously attend to some data and not others. People make meaning from data by making 
interpretations, which are inevitably influenced by existing knowledge and beliefs. From a 
practice-based perspective, techno-scientific measurements, tools, and skills might be helpful but 
cannot guarantee that people will use data to effectively improve teaching and learning.   
 
Purpose of Study and Research Questions 
 If policy documents and resource investments are any indication, data will continue to 
feature centrally in educational reform policies and programs. One of this study’s goals is to help 
shape policies and initiatives to better support teachers’ data use. With the resources being 
allocated to create schools conditions conducive for data use—particularly in terms of data 
management tools and professional learning communities—this study critically examined the 
claims that they would increase and enhance teachers’ data use practice. Quantitative survey data 
from a fairly representative school sample across a diverse state allowed for more rigorous 
hypotheses testing about data use supports to add to the current literature that have drawn mostly 
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on self-selecting cases. Qualitative data provided insights into why these supports might work 
and their potential limitations. 
 This study’s second and equally important goal is to contribute to a more robust 
conceptualization of data use and data use supports. Toward this goal, this study investigated 
teachers’ interpretation of data and their instructional responses in greater depth—through 
observations, focus groups, and interviews—and described them with greater specificity. By 
studying data use in the context of a school with near-ideal organizational supports, this study 
explored organizational and other influences shaping teacher interpretations of data and data use 
consequences. The following research questions framed this study: 
1. To what extent, and how, do school conditions (i.e., data management tools and 
professional learning communities) support teachers’ data use?  
2. How do teachers’ individual context (i.e., beliefs, knowledge, and motivations) influence 
their data use? 
3. In practice, what kinds of instructional decisions do teachers make with data? 
 
 
Significance of Study 
Every child in America deserves a world-class education. Today, more than ever, 
a world-class education is a prerequisite for success…A world-class education is 
also a moral imperative – the key to securing a more equal, fair, and just society. 
(President Barack Obama in U.S. Department of Education, 2010, p. 1) 
 
 The goals of data use policies and initiatives—to improve U.S. educational quality and 
equity—are undeniably important and urgent. President Obama has declared that this is “our 
generation’s Sputnik moment” (State of the Union Address, 2011). International assessments 
have shown that the U.S. is being “left behind” by peer countries, whose students are improving 
 8 
 
in areas where American students are not, or improving more quickly (Provasnik, Gonzales, & 
Miller, 2009). Intensifying global competition also calls for increased commitment to 
educational equity so that students from all backgrounds have equal opportunity to achieve in 
school and have the necessary foundation to pursue a high-quality life in a knowledge economy 
(Kirsch, Braun, Yamamoto, & Sum, 2007).  
 Even though data use policies and prescriptive models have inspired great optimism 
among policymakers and educational leaders alike, emerging research is shedding light on the 
challenges of using data to leverage instructional improvement. To avoid major disappointment, 
further research is needed to better conceptualize actual data use practice, to critically evaluate 
data’s potential consequences on teaching and learning, and to develop data use policies and 
initiatives that could effectively contribute to improving educational quality and equity. This 
study’s findings are relevant and timely additions to that literature. 
 This study also bears broader significance by questioning the overly simplistic, techno-
centric approaches for improving instruction as reflected by, yet not limited to, the data use 
movement. Director John Easton of the Institute of Educational Sciences argued that complex 
educational problems are not likely to be solved by simple solution, such as buying assessment 
systems and data management tools, without sufficient attention to how they are understood and 
utilized in particular school contexts (Easton, 2009). Kris Gutiérrez, 2011 President of the 
American Educational Research Association, called on education scholars to conduct research 
“that helps avoid a kind of reductionism, quick fixes, and narrow conceptions of 
teaching/learning, assessment, curriculum, teacher preparation, and education reform” (Gutiérrez 
& Larson, 2011, p. 68). By illuminating some of the complexities of using data to improving 
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teaching and learning, this study actively resist a common tendency to rely on superficial 
responses and “silver bullet” ideas for transforming education. 
 
Definition of Key Terms 
 Several terms are used frequently in this paper. Their definitions in the context of this 
study are as follow.  
 Data use for instructional improvement refers to processes by which educators at all 
levels of the school system use data for instructional planning, problem solving, and decision 
making. This study examines teachers’ data use in particular. Educational policies and 
prescriptive models currently expect teachers to use student performance data, especially from 
benchmark/interim assessment systems that can be aggregated across classrooms for more 
systemic analysis (Herman, Osmundson, & Dietel, 2010). Teachers’ data use process is 
commonly described as a formal, cyclical process that generally entails collecting and preparing 
data, interpreting data, and making decision or taking action (Hamilton, Halverson, Jackson, 
Mandinach, Supovitz, & Wayman, 2009; Means, Padilla, DeBarger, & Bakia, 2009). Teachers 
are expected to use data at the school level to inform decisions about school policies and 
programs in addition to using data for class-level decision making (Goldring & Berends, 2009). 
The assumption is that data-based decisions and actions will contribute to improved teaching and 
learning, although the exact relationship is often described in vague and general terms.  
 Technological data management tools in this study refer to computer-based systems 
designed to provide timely and useful data for district- and school-level use, rather than federal- 
or state-level data use (Means, Padilla, & Gallagher, 2010). Systems vary in content and could 
include data from state assessments, benchmark/interim assessments, course enrollment, grades, 
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and student-level information (e.g., race/ethnicity, attendance). Analysis and reporting functions 
vary in sophistication, but typically involve both student-level and aggregated (class- and school-
level) data. Comprehensive computer-based systems that contain student assessment data and 
additional student-level information and are designed to inform principals’ and teachers’ 
instructional planning are called Learning performance management systems (LPMS). Also 
called instructional management systems or comprehensive assessment and data management 
systems, LPMS are distinct from student information systems (SIS) that contain mostly non-
performance data such as attendance and class schedule information. 
 Professional learning community (PLC) characteristics describe school conditions that 
support teachers’ professional learning and continuous school improvement. PLC characteristics 
include norms and structures of collaborative learning, a shared vision and focus on improving 
student learning among school staff, and job-embedded professional development (Hord, 2004; 
McLaughlin & Talbert, 2006). The literature on data use hypothesizes that PLC characteristics 
enable teachers to effectively use data for improving instruction by supporting teachers’ 
professional learning most effectively (Copland, Knapp, & Swinnerton, 2009; Picciano, 2009; 
Wayman & Cho, 2009). 
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Chapter 2  
Review of Literature 
 This chapter reviews the existing research on data use, focusing on the bulk which 
prescribe rational and scientific data-based decision making to improve teaching and learning 
(e.g., Datnow, Park, & Wohlstetter, 2007; Halverson, Prichett, & Watson, 2007; Means, Padilla, 
& Gallagher, 2010). Using details from ten of the most widely-referenced and influential data 
use how-to books, papers and policy guides1, the first section describes dominant ideas about 
what data teachers should use for data-based instructional improvement. Then, the commonly 
prescribed process for using data is described, followed by a discussion of supposed key supports 
and the expected relationship between data use and instructional improvement. In a final section, 
this study’s literature-based conceptual model is presented. 
 
Data for Rational Decision Making 
 Today’s teachers have access to many sources and types of data or information, including 
a variety of assessments, computer data systems, and their own record keeping (Mandinach, 
Honey, Light, & Brunner, 2008). But professional and societal norms currently place greater 
value on some data more than others. Reflecting business management influences on public 
sectors like education (Ryan & Cousins, 2009; Schwandt, 2009), the data models reviewed 
emphasize the use of student assessment data (for performance measurement) and data that are 
collected in a systematic and standardized manner (for technical quality).      
                                                 
1 The data use models reviewed for this study were identified through library catalog and database 
searches, reputable internet resources on data use in education, and formal and informal discussions at 
educational conferences. The final ten models appeared to be best known and most influential in shaping 
data use initiatives and policies.      
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 Prescriptive data use models commonly expect teachers to use multiple measures of 
student achievement to assess student learning and to guide instructional decisions (see Table 1). 
Recognizing the different and complementary functions of various assessment types, educational 
measurement experts recommend that schools develop comprehensive assessment systems that 
include large-, medium-, and small-scale assessments (Herman, Osmundson, & Dietel, 2010; 
National Research Council, 2001). Data use models typically describe the role of state test data 
in providing general measures of school’s performance (e.g., Goldring & Berends, 2009; 
Hamilton, Halverson, Jackson, Mandinach, Supovitz, & Wayman, 2009). State tests are typically 
administered annually to measure student performance against a defined set of learning standards 
and serve as the basis for school (and soon, teacher) accountability. For accountability purposes, 
these tests are relatively infrequent and short, covering a large content area with relatively few 
items (Perie, Marion, & Gong, 2009). They yield broad measures of student achievement by 
design (to minimize testing burden on students and schools), lacking the details to guide 
teachers’ day-to-day instructional planning and decision making. Nonetheless, they provide 
schools with an important external measure of their general performance. Accountability test 
data are disaggregated by student subgroups and content strands, which could be helpful 
indicators of school issues (e.g., achievement gap between student subgroups, school-wide areas 
of weakness). 
 As shown in Table 1, nearly all data use models also describe the use of standardized 
benchmark or interim2 assessments that are generally designed to support school leaders’ and 
teachers’ data-based instructional planning and decision making. Most benchmark assessments 
                                                 
2 Multiple terminologies and definitions exist for the myriad of assessments currently available, but fully 
distinguishing between assessment types is beyond the scope of this study. For the purposes of this study, 
assessments are differentiated by scale (large-, medium-, and small-) according to the frequency of 
occurrence. “Benchmark” and “interim” assessments are used interchangeably for medium-scale 
assessments. 
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claim to offer diagnostic information (i.e., sub-scores by content standards that indicate students’ 
relative strengths and weaknesses). Some provide deeper analyses (e.g., underlying 
misconceptions that could explain student errors) and/or instructional suggestions and materials 
(e.g., mini-lesson ideas or lesson plans). Interim assessments are typically administered multiple 
times a year, which theoretically provide educators with a means to track student progress and 
make instruction adjustments during the course of a year. Last but not least, they are commonly 
administered at the school or district level, thus provide educators with class-level data as well as 
data that can be aggregated across multiple classrooms to inform school- and district-level 
decisions (Perie, Marion, & Gong, 2009).  
 According to data use models, interim assessments need not be vendor-developed 
products. In fact, several models discuss the value of teacher-made tests that are administered 
school- or district-wide several times a year (e.g., common quarterly exams administered to all 
the students in a grade). Teacher-developed tests could be most aligned with the school’s 
curriculum and instructional programs and the process of test development could be the basis for 
collaborative inquiry and learning among school staff (Datnow, Park, & Wohlstetter, 2007; 
Goldring & Berends, 2009). In practice, however, a majority of school districts currently rely on 
commercially-available products such as Measure of Academic Progress (MAP) by Northwest 
Evaluation Association (NWEA), AIMSweb Benchmark and Progress Monitoring System by 
Pearson Education, and Discovery Education’s Interim Assessments (Burch & Hayes, 2009; 
Means, Padilla, & Gallagher, 2010). Commercial benchmark assessments tend to boast high 
technical quality (e.g., validity, reliability). Many vendor-developed assessments also have 
advanced reporting features (e.g., internet portal for accessing data anytime anywhere, reports 
that display data in multiple ways) to enhance practitioners’ understanding and use of data. 
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These characteristics may be especially attractive in the current historical moment when techno-
scientific tools, methods, and technologies are expected to aid professionals in solving problems 
or bringing about performance improvements (Schwandt, 2009).      
 Researchers have raised concern that the current enthusiasm about assessment products 
could, in fact, detract attention from the process of using assessment data (Darling-Hammond & 
Pecheone, 2010; Heritage, 2010; Popham, 2011; Stiggins, 2009). Few schools today have not 
signed on to one interim assessment system or another. In fact, many schools administer multiple 
interim or benchmark assessments and teachers have access to more than enough student 
performance data. But ultimately, assessment data could only benefit teaching and learning if 
they are used to inform and improve instructional practices. To that end, most data use models 
stress the importance of classroom assessments—also known as small-scale assessments—as 
sources of valuable data and crucial processes for using assessment evidence to adjust teaching 
and learning in an ongoing basis (see Table 1). 
 Classroom assessments include classroom activities (e.g., quizzes, assignments, class 
discussions, teacher observations) that yield information about where students are in their 
learning and where there are gaps in their knowledge and understanding (Perie, Marion, & Gong, 
2009). Since classroom assessments occur more or less daily, they could provide vital insights 
for teachers and students about possible next steps to close the gap between actual and desired 
level of knowledge and understanding (Black & Wiliam, 1998; Heritage, 2010). They provide 
the key mechanism by which teachers can respond to findings from larger-scale standardized 
assessments in the contexts of their particular classrooms, with particular students. However, 
classroom assessments are not designed to be implemented in a systematic fashion at the school- 
or district-level. Therefore, they are limited for school-level planning and decision making and 
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have been critiqued for being potentially less valid and less reliable. Given the high value 
currently place on performance measurements of high technical quality and the push for 
standardized data that can be aggregated and compared across classrooms and schools, data use 
policies and initiatives (e.g., Race to the Top grants) currently seem to leverage the development 
and use of large- and medium-scale assessments more than small-scale classroom assessments.               
  Most data use models also acknowledge the importance of non-assessment data (see 
Table 1). Non-assessment data include student background data (e.g., race/ethnicity, attendance), 
perceptual data about stakeholders’ opinions, perspectives, observations, attitudes, values and 
judgments (e.g., from staff, student, and community surveys), and school process data about 
curriculum and instruction (e.g., course offerings, measures of instructional quality) (Bernhardt, 
1998). With only assessment data, teachers could conceivably understand how students are 
performing, but have little insight into how to improve their performance. Additional data about 
students, school processes, and stakeholders’ perceptions are theoretically important in helping 
teachers to form hypotheses and understandings about why students are performing as they are, 
thus could point the way toward instructional improvement.  
 In many data use models (e.g., Bernhardt, 2008; Mandinach, Honey, Light, & Brunner 
2008; Means, Padilla, & Gallagher, 2010), the purpose of non-assessment data like student 
demographics is to enable teachers to disaggregate results to examine performance of different 
groups of students (e.g., by race, teacher experience, intervention program). More sophisticated 
quantitative analyses could also be conducted with multiple “predictors” to understand why some 
students are performing better or worse than others, and what can be done to improve their 
learning (see Bernhardt (2008) for detailed discussion of data analyses for making predictions 
and planning). In order to support these types of analyses, data use models tend to describe 
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sources of district- and school-level data, such as district student information databases and 
annual school-wide surveys that essentially collect “standardized” non-performance data (see 
Table 1).  
 Notably, few of the models discussed the potential value of teacher-collected data, such 
as detailed profiles about students and their family situations, which might be recorded 
informally (e.g., notes in teachers’ logs/journals) or might even be undocumented (e.g., teachers’ 
impressions from observing student interactions) (Kowalski, Lasley, & Mahoney (2008) is an 
exception). While non-standardized data do not lend themselves to quantitative analyses (e.g., 
group comparisons), teachers’ detailed knowledge (e.g., observations about students’ learning 
styles, likes, and dislikes) could be invaluable for instructional decision making. The literature on 
learner-centered teaching and responsive teaching, for example, argues that teachers need more 
detailed information about students—their “heredity, experiences, perspectives, backgrounds, 
talents, interests, capacities, and needs” (McCombs & Whisler, 1997, p. 9)—to promote the 
highest level of motivation, learning, and achievement for all learners. Teachers are increasingly 
expected to differentiate instruction, which should be based not only on students’ learning 
readiness (what they have or have not mastered, background knowledge, etc.), but also their 
learning preferences (auditory, visual, or tactile; learn best alone or with others; reaction to time 
pressure, etc.) and interests that could motivate learning (goals, aspirations, role models, etc.) 
(Tomlinson, 1999, 2003). What counts as data in today’s data use models appears to be 
influenced by business ideas (e.g., reliance on scientific analysis for informing decisions). 
Whether those ideas fit with what teachers need to make sound instructional decisions for an 
increasingly diverse student population is a question needing further investigation.   
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Table 1 
Data for Rational Decision Making 
 
 Student assessment data Non-assessment data 
Bernhardt 
(2008) 
Multiple measures of student learning to 
examine gaps between current and 
desired achievement level 
Data to predict causes for gaps and to 
plan action: 
- Population and staff demographics 
- Perception data (e.g., staff and parent 
surveys) 
- School process data (e.g., program 
enrollment) 
 
Boudett, City, & 
Murnane (2006) 
Performance data to understand student 
learning, including data from large-scale 
assessments, classroom assessments, 
teacher observation, student think-aloud 
 
Not discussed 
Datnow, Park, & 
Wohlstetter 
(2007) 
“Trailing” data to measure instructional 
effectiveness (e.g., state test results) and 
“leading” data to inform instructional 
decisions (e.g., district benchmark tests, 
curriculum-embedded quizzes, 
homework tracking sheet) 
 
Data to inform instructional decisions 
(e.g., student behavior records, staff and 
parent surveys) and data to monitor plan 
implementation (e.g., observation data 
from action walks, documentation of 
meetings and discussions) 
Goldring & 
Berends (2009) 
Standardized achievement data for 
“snapshot” comparison and formative 
assessments to modify instruction in an 
ongoing way; formative assessments 
could be developed by outside vendors, a 
district/school team, and/or individual 
teachers 
 
Measures of school processes that might 
explain achievement (e.g., student and 
teacher attendance, student program 
participation, survey data from students 
and families) 
Halverson, 
Prichett, & 
Watson (2007) 
Student achievement data from 
commercial and teacher-administered 
assessments 
 
Data about instruction (e.g., books read, 
assignments completed) and students 
(e.g., behavior, absences) 
Hamilton, 
Halverson, 
Jackson, 
Mandinach, 
Supovitz, & 
Wayman (2009) 
Multiple sources of student achievement 
data: 
- Annual accountability tests 
- Interim/benchmark tests administered 
several times a year 
- End-of-course tests administered 
across school/district 
- Teacher-developed tests that are 
administered across classrooms 
- Classroom assessment data 
 
Not discussed 
 (continued) 
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Table 1 (continued) 
 Student assessment data Non-assessment data 
Kowalski, 
Lasley, & 
Mahoney (2008) 
Multiple measures of student learning: 
- Standardized and teacher-made 
assessments 
- Selected-response and open-ended 
assessment items 
- Performance assessments 
- Ongoing teacher-student 
communication   
 
Data to discover patterns and 
relationships:  
- School process data 
- Demographic data 
- Perceptual data 
 
Love (2009) Student performance data from 
standardized state tests, standardized 
benchmark assessments, teacher-made 
common assessments, and formative 
classroom assessments 
 
Data about people, practices, and 
perceptions (e.g., survey data, 
observation data) 
Mandinach, 
Honey, Light, & 
Brunner (2008) 
Data from student assessments including 
standardized tests, quarterly assessments, 
and student portfolio 
 
Not discussed 
Means, Padilla, 
& Gallagher 
(2010) 
Performance data, including state test 
results, benchmark assessment data, and 
grades  
Data to link student performance with 
instructional practices: 
- Student information (e.g., 
demographic data, attendance, 
course/program enrollment, 
disciplinary records) 
- Teacher information (e.g., 
certification status) 
 
 
Systematic Data Use Procedure  
While teachers have always used data to inform judgments and decisions for their class or 
individual students, researchers noted that teachers often made decisions on a case-by-case basis, 
using evidence from performance trends as much as anecdotes and intuitive impressions 
(Confrey & Carrejo, 2002; Confrey & Makar, 2005; Hammerman & Rubin, 2004). As shown in 
Table 2, current data use models commonly prescribe a more scientific procedure for using data, 
outlining specific steps for accessing, analyzing, and developing actions plans based on data that 
should result in more rational decisions and more effective improvement efforts. Table 2 also 
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shows the current expectation that teachers would use data systemically; teachers should use data 
for class-level instructional planning, but based on theories of learning organizations (Copland, 
2003; Senge, 2006), most models emphasize the importance of data-based decision making at the 
school level to bring about overall school improvement. The generally prescribed procedure for 
school-level data use is elaborated below.  
 Although data use models describe the process with greater or lesser detail, the first phase 
generally involves collecting and preparing data. As discussed in the previous section, many 
models promote the use of multiple sources and types of data. Student performance measures 
commonly include “trailing data” that indicate effectiveness of past instructional practices and 
finer-grained “leading data” to inform action planning and progress monitoring (Datnow, Park, 
& Wohlstetter, 2007). Non-assessment data include student background, school process, and 
stakeholder perceptions that could explain why some students are performing better or worse 
than others (Means, Padilla, & Gallagher, 2010). As the amount of data to be collected and to 
analyze increase, the demand on schools to manage data is not trivial. Therefore, data use models 
commonly recommend that schools or districts develop or purchase technological data 
management tools for collecting, analyzing and reporting data more easily and efficiently.            
 As shown in Table 2, the second phase of data use is analyzing and interpreting data to 
figure out what a piece of data is saying about student performance, what might be contributors 
to that level of performance, and how performance could be improved. Data use models 
commonly discuss the technical skill set and knowledgebase that teachers need to analyze and 
interpret data correctly or appropriately. Given the central role of assessment data as discussed in 
the previous section, many researchers emphasize the importance of developing assessment 
literacy among teachers who might not have had adequate pre-service training in understanding 
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and using assessment data (Guskey, 2003; Ingram, Louis, & Schroeder, 2004; Kerr, Marsh, 
Ikemoto, Darilek, & Barney, 2006; Lachat & Smith, 2005; Reeves & Burt, 2006; Wayman & 
Stringfield, 2006). According to the Standards for Teacher Competence in the Educational 
Assessment of Students (developed by the American Federation of Teachers, National Council 
on Measurement in Education, and National Education Association in 1990), to be assessment 
literate is to have knowledge and skills for choosing and developing the appropriate assessment 
methods for particular instructional purposes; administering, scoring and interpreting assessment 
results; using assessment results for decision making at the classroom and school level; 
developing a valid grading procedure for evaluating students; and communicating assessment 
results to various groups. 
 Many data use models discuss the importance of developing data literacy among 
teachers. Multiple definitions for “data literacy” exist (see Mandinach & Gummer, 2013), but 
compared to assessment literacy, data literacy generally has a broader definition that involves 
knowledge about different types and sources of data (e.g., quality and limitations of each data 
type), knowledge to interpret a variety of data accurately (e.g., understanding of data 
trustworthiness and validity, awareness of potential biases), and skills to engage productively in 
data-based decision making involving multiple types of data (e.g., forming and testing 
hypotheses) (e.g., Earl & Katz, 2006; Love, 2009). 
 The third phase of data use generally entails planning instructional next steps and 
taking action to ultimately improve student learning and outcomes (see Table 2). Data use 
models commonly emphasize the importance of formal structures (e.g., having a data team and 
regular planning time) and standard procedures (e.g., action planning protocol and tracking 
documents) to ensure that teachers actually implement instructional changes based on their data 
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analysis and interpretation. Many models describe the role of an action or work plan, even 
providing templates, that formalizes who needs to do what and by when. Necessary supports 
could also be included in the plan to ensure that teachers have what they need to do what they 
plan to do. The plan usually also indicates how progress will be assessed and the process for 
revising or updating the plan based on ongoing evaluation of progress. For example, Bernhardt 
(2008) proposes that schools develop a portfolio with seven components (e.g., student 
achievement, professional learning) to “chronicle the multidimensionality of schoolwide 
improvement and its development over time” (p. 67). Boudett, City, & Murnane (2006) also 
offer detailed guidance on how to develop and use written action plans.  
 In addition to managing and implementing action plans, this phase involves instructional 
capacity building. Researchers commonly critique the assumption that teachers have the capacity 
to implement new instructional approaches if the data call for them; some researchers claim that 
teachers might, in fact, lack the knowledge and skills to determine appropriate instructional 
responses based on data or lack instructional capacities to implement new teaching strategies 
effectively (e.g., Datnow, Park, & Wohlstetter, 2007; Goldring & Berends, 2009). Therefore, 
most data use models emphasize instructional capacity building so that teachers can effectively 
change and improve instruction based on data. 
 Overall, the data use models reviewed tend to describe the data use process from a 
technocratic perspective, focusing on the technical tools, skills, and knowledge required to 
analyze, interpret, and respond to data “correctly.” These models reflect an underlying 
assumption that with the right tools, structures, and procedures, teachers would use data to 
effectively improve teaching and learning. These models do not pay as much attention to the 
human thoughts and beliefs that shape data interpretation and drive action (Coburn & Turner, 
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2011). In particular, while some models recognize that the data use process begins with 
clarifying some question or problem (see Table 2), most how-to guides offer little guidance for 
doing so and do not problematize this aspect of the process. In reality, this step may not be as 
simple or obvious as often assumed. For example, if the driving questions frame the issue 
incorrectly or too narrowly, consequent data selection and analysis could be misguided and 
teachers could fail to see critical dimensions of a situation. In fact, some researchers argue that 
data use is a complex process of constructing meaning that cannot be mechanized (Spillane & 
Miele, 2007). Nevertheless, the dominant data use models rely heavily on technical tools, skills, 
and knowledge to ensure that data are used in systematic and scientific ways to bring about 
instructional improvements. Further research is necessary to examine how teachers actually use 
data in real-life school contexts. 
Table 2  
Systematic Data Use Procedure  
 
 
School-level data use:  
school, grade, or subject team 
Class-level data use: 
teachers 
Class-level data use:  
students 
Bernhardt 
(2008) 
*** 
Problem-solving cycle to analyze 
contributing causes 
1. Identify the problem 
2. Describe hunches and hypotheses 
about why there is this problem 
3. Identify questions and data needed to 
answer questions 
4. Analyze multiple measures 
5. Analyze political realities 
6. Develop action plan  
7. Implement action plan  
8. Evaluate implementation  
9. Improve the process 
 
* 
Alter instructional 
processes 
throughout the year 
to ensure that 
students continue to 
learn 
-- 
(continued) 
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Table 2 (continued) 
 
 
School-level data use:  
school, grade, or subject team 
Class-level data use: 
teachers 
Class-level data use:  
students 
Boudett, City, 
& Murnane 
(2006) 
*** 
“Data wise” improvement process  
1. Prepare (organize for collaborative 
work, build assessment literacy) 
2. Inquire (create data overview, dig 
into student data, examine 
instruction) 
3. Act (develop action plan, plan to 
assess progress, act and assess) 
 
-- -- 
Datnow, Park, 
& Wohlstetter 
(2007) 
*** 
Cycle of instructional improvement 
1. Gather and share data 
2. Analyze data 
3. Use information to create action 
plans 
4. Set goals and align resources 
5. Instruct students 
 
-- * 
Engage students in 
analyzing data, self-
reflection, and 
progress monitoring  
Goldring & 
Berends 
(2009) 
*** 
Cyclical data use process for continuous 
school improvement 
1. Define needs 
2. Set and prioritize goals 
3. Plan interventions 
4. Monitor progress 
** 
Differentiate 
instruction, assign 
students to groups, 
identify and correct 
gaps in curriculum, 
improve student and 
family engagement 
 
-- 
Halverson, 
Prichett, & 
Watson (2007) 
*** 
Formative feedback system model 
1. Assessment: Collect and prepare data 
to measure the extent to which 
students learned what was intended 
and to understand  how teachers 
might revise instruction to better 
meet student learning needs 
2. Actuation: Understand and act upon 
the effects of intervention on student 
learning  
3. Intervention: Deploy curricular 
materials/activities to influence 
instruction 
 
-- -- 
(continued) 
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Table 2 (continued) 
 
 
School-level data use:  
school, grade, or subject team 
Class-level data use: 
teachers 
Class-level data use:  
students 
Hamilton, 
Halverson, 
Jackson, 
Mandinach, 
Supovitz, & 
Wayman 
(2009) 
** 
Data use cycle 
1. Collect and prepare a variety of data 
about student learning 
2. Interpret data and develop 
hypotheses about how to improve 
student learning 
3. Modify instruction to test hypotheses 
and increase student learning 
** 
Alter classroom 
goals and objectives, 
adapt lessons or 
assignments in 
response to students’ 
needs, modify 
student-grouping 
arrangements 
** 
Share learning 
objectives, inform 
students about their 
own achievement, 
develop students’ 
skills to set and 
monitor their own 
educational goals 
 
Kowalski, 
Lasley, & 
Mahoney 
(2008) 
** 
Data-driven school improvement process 
1. Decide what you want to know 
(focused questions) and why 
2. Collect data: make sure the data is 
good, store and set up the data  
3. Connect data: relate instructional 
context to performance 
4. Take action: plan instructional 
steps/strategies to close gaps in 
learning 
5. Confirm: evaluate efforts, learn from 
feedback, start cycle again   
 
** 
Differentiate 
instruction for 
students (grouping 
and regrouping, 
reteaching, 
modifying 
assignments, 
adjusting 
instructional pace) 
* 
Keep record of their 
own progress in 
relation to individual 
and class goals 
Love (2009) *** 
Collaborative inquiry process 
1. Build solid foundation for 
collaborative inquiry by establishing 
shared values, vision, and parameters 
for data team work 
2. Identify a student-learning problem 
to focus on by analyzing multiple 
data sources 
3. Verify causes of problem through 
research and local data 
4. Generate solutions by drawing on 
research and best practice; use logic 
model to link solutions to intended 
results 
5. Implement solutions; frequently 
monitor implementation and results; 
celebrate successes 
 
-- -- 
(continued) 
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Table 2 (continued) 
 
 
School-level data use:  
school, grade, or subject team 
Class-level data use: 
teachers 
Class-level data use:  
students 
Mandinach, 
Honey, Light, 
& Brunner 
(2008) 
*** 
Framework for data-driven decision 
making 
1. Collect or use existing data to inform 
an issue/question/problem 
2. Organize data in some systematic 
way to extract meaning 
3. Analyze data to create information 
4. Summarize information in concise 
and targeted way 
5. Synthesize available information into 
usable knowledge 
6. Prioritize by relative importance of 
information and possible actionable 
solutions 
7. Implement decisions 
8. Collect more data to evaluate 
implementation, creating feedback 
loop 
 
* 
Better understand 
learning problem, 
decide on what to 
focus first/most, 
help remediate 
particular learning 
deficits for 
particular students 
-- 
Means, 
Padilla, & 
Gallagher 
(2010) 
** 
Six-step continuous improvement cycle  
1. Reflect 
2. Plan 
3. Implement  
4. Assess 
5. Analyze data 
6. Back to reflect 
 
** 
Identify more/less 
effective teaching 
strategies, decide 
what to reteach   
-- 
Note. *** Main emphasis; **some emphasis; *little emphasis; -- no mention 
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Organizational Supports for Data Use 
 This section elaborates on common recommendations in the literature for supporting 
teachers’ data use. As summarized in Table 3, many data use models suggest that policymakers 
and district and school leaders focus resources and efforts on building technical capacity in 
schools—in particular, by implementing technological tools designed for school-level data users 
and supporting professional development to build teachers’ technical knowledge and skills. The 
emphasis on technical supports mirrors the current expectation that teachers use data in a more 
techno-scientific and methodical way, again reflecting the commonly-held assumption that 
technical approaches, skills, and tools are most capable of addressing society’s problems, like 
improving education (Schwandt, 2009).  
 As shown in Table 3, the majority of data use models identify technological data 
management tools as essential support for practitioners’ data use. Such data management tools 
generally include any computer-based system designed to provide timely and useful data for 
district- and school-level use, rather than federal- or state-level use (Means, Padilla, & Gallagher, 
2010). A large variety of such technology tools have been described in the literature (Wayman, 
2005, 2007), varying in amount and types of content. Data systems could include some or all of 
the following: data from state assessments and benchmark/interim assessments, course 
enrollment, grades, and student-level information (e.g., demographics, attendance, individualized 
education plans). Data management tools generally allow both student- and school-level data 
analyses, but vary in the sophistication of analysis and reporting functionalities. Some display a 
set of canned reports that teachers most commonly need, while others have querying functions to 
support an infinite number of analyses. Many schools have purchased commercially-available 
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products while some districts have a custom data management system that they developed 
internally. 
 Researchers and policymakers have especially advocated for the development and use of 
learning performance management systems (LPMS), a subset of data management tools that 
contain student assessment data and other student-level information and have been designed with 
particular features to support principals’ and teachers’ instructional planning. LPMS are also 
called instructional management systems or comprehensive assessment and data management 
systems, and are distinct from student information systems (SIS) that contain mostly non-
performance data such as attendance and class schedule information. For example, Discovery 
Education has developed the Comprehensive & Balanced Assessment System (CBAS) which 
includes a variety of interim benchmark and common assessments that teachers can administer 
on the computer; teachers can then access CBAS data through the Discovery Education online 
portal where data are reported in a variety of ways (e.g., student-level report showing each 
student’s proficiencies in different subject areas, a class report flagging “at-risk” students, and 
charts tracking growth across time for all students in a grade). IlliniData Data Management 
System, which is developed by a school district in Illinois, does not administer assessments but 
stores and displays data from various benchmark/interim assessments (e.g., SAT-10, DIBELS), 
data from state assessments, school grades, attendance, discipline records, etc. Similar to CBAS, 
IlliniData also has an online portal that teachers can access anywhere, anytime. They can view 
canned reports that display data in common ways (e.g., student-level report showing each 
student’s performance on the state and benchmark assessments) and download data for creating 
other kinds of reports or running additional analyses.  
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 A 2007 national survey found that nearly 80 percent of school districts already had some 
form of electronic system for storing, organizing, and analyzing assessment data (Means, Padilla, 
& Gallagher, 2010). This proportion is likely to have increased in the last few years, in part 
leveraged by federal initiatives like the American Recovery and Reinvestment Act of 2009 that 
provided states with substantial funding to support data system development for district- and 
school-level use. Many researchers claim that teachers’ data use has only become possible as 
data management technology enables fast and efficient organization and delivery of data beyond 
the desks of administrators (Kerr, Marsh, Ikemoto, Darilek, & Barney, 2006; Lachat & Smith, 
2005; Murnane & Sharkey, 2004; Reeves & Burt, 2006; Supovitz & Klein, 2003; Wayman & 
Stringfield, 2006; Wayman, Stringfield, & Yakimowski, 2004). At the same time, researchers 
have pointed out the technical knowledge and skills that teachers need to make use of data 
systems and data reports effectively (Copland, Knapp, & Swinnerton, 2009; Picciano, 2009; 
Wayman & Cho, 2009).  
 As summarized in Table 3, most data use models also describe the professional learning 
support that many teachers need to use data effectively. In light of the limited training in data use 
teachers generally receive in their pre-service education (Mandinach & Gummer, 2013; Wayman 
& Stringfield, 2006), most data use models emphasize professional development to develop 
teachers’ assessment and data literacies. A majority of models also suggest that school systems 
provide technical assistance (e.g., data analyst position) to support teachers in accessing and 
analyzing data post-training.  
 In addition, all the models reviewed discuss teachers’ need for expert support and school 
structures to build their instructional capacity, in order to modify teaching and learning practices 
in response to data. A growing literature suggests that only developing teachers’ assessment and 
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data literacies, without enhancing their instructional knowledge and skills, will have limited 
impact on improving teaching and learning (Goertz, Oláh, & Riggan, 2009; Mandinach & 
Honey, 2008). Professional development to enhance data use needs to build teachers’ knowledge 
and skills for choosing, analyzing, and interpreting data as well as expand the breadth and depth 
of teachers’ instructional know-how.  
 Reflecting a changing conceptualization of teacher professional development from a 
“banking” model to more constructivist approaches (Borko, 2004; Valli & Howley, 2007), all of 
the data use models reviewed suggest that schools need to create organizational conditions that 
are most supportive of teachers’ learning instead of relying on isolated training events. 
Traditional forms of teacher professional development (i.e., externally-developed and episodic 
programs like one-time workshops and occasional in-service trainings) reflect a more depository 
view of teacher learning, as if teachers could passively absorb new knowledge from teacher 
educators and trainers who simply have to present them. Many researchers now argue with good 
evidence that traditional forms of professional development would fail to build on teachers’ 
existing knowledge or address the day-to-day challenges teachers might face in incorporating 
new learning in their practice; the new ideas that teachers learn in such training events might 
sound good in theory, but lack coherence with existing thoughts and would ultimately fail to 
change instructional practice (Cochran-Smith & Lytle, 1999; Darling-Hammond, 2007; Darling-
Hammond & McLaughlin, 1995; Lieberman & Miller, 2009, Little 1993; Valli & Hawley, 2007). 
Therefore, the current thinking is that teachers’ professional development needs to be supported 
by school conditions—structures, routines, and norms—that promote and enhance learning in a 
more systemic, sustained, and integrated way. Schools with such conditions are called 
professional learning communities (McLaughlin & Talbert, 2006; Valli & Hawley, 2007).  
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 Professional learning communities (PLCs) are associated with the follow school context 
characteristics: 1) job-embedded professional development, 2) school structures that allow for 
collaborative work, 3) collaborative learning norms, and 4) a shared vision and focus among 
school staff on improving student learning (Cochran-Smith & Lytle, 1999; Hord, 2004; 
Lieberman & Miller, 2009; McLaughlin & Talbert, 2006; Valli & Hawley, 2007). To be 
effective, professional development needs to be embedded in the daily life of schools (Darling-
Hammond & McLaughlin, 1995; Elmore, 2002), providing opportunities for teachers to 
construct new understandings and skills, try new ideas, and refine their instructional practices 
with support from colleagues (Cochran-Smith & Lytle, 1999). School structures must allow time 
for teachers to work together (e.g., time for team planning), since learning ultimately results from 
mutual engagement (Wenger, 1998). There must be time and place devoted to professional 
learning activities—for example, meetings to look at student data and plan instruction together, 
opportunities to share ideas and model instruction for one another. Through engagement over a 
period of time, teachers would develop common knowledge and understandings and a shared 
vision that align their collaboration efforts (Boudett, City, & Murnane, 2005; Fullan, 2007; Hord, 
2004; Love, 2009; McLaughlin & Talbert, 2006). 
 Collaborative learning norms mean that teachers share a mutual expectation for 
continuous learning (e.g., to reflect about teaching successes and challenges, to try new teaching 
methods) and commitment in supporting one another’s learning (e.g., giving and receiving 
feedback). PLCs view success in terms of continuous improvement and progress rather than a 
performance snapshot, and errors are considered normal and essential to improvement (Earl & 
Katz, 2006; Hord, 2004; Little, 2007; Louis & Marks, 1998; Love, 2009; McLaughlin & Talbert, 
2006; Senge, Cambron-McCabe, Lucas, Smith, Dutton, & Kleiner, 2000). Last but not least, 
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PLCs have a shared vision and focus on improving student learning. Members of the school staff 
have a common vocabulary, understandings, and expectations for student learning. The 
collective commitment to improving student learning is reflected in how decisions are made and 
how time and resources are allocated at the school. Teachers have a sense of shared leadership 
where everybody takes responsibility for student learning (e.g., planning whole-school 
interventions, helping students who are not in one’s classroom) (Boudett, City, & Murnane, 
2005; Earl & Katz, 2006; Fullan, 2007; Hord, 2004; Little, 2007; McLaughlin & Talbert, 2006; 
Spillane, 2006; Spillane & Diamond, 2007).  
 The literature’s focus on school conditions rests on a foundational assumption that 
teachers want to use data to improve teaching and learning. They may lack the tools, knowledge, 
and skills to do so, but will use data effectively in an enabling context. However, some 
researchers argue that the extent and ways in which teachers use data depend as much on their 
beliefs, knowledge, and motivations (Coburn & Turner, 2011; Ingram, Louis, & Schroeder, 
2004; Kerr, Marsh, Ikemoto, & Barney, 2006; Timperley, 2008; Young & Kim, 2010). For 
instance, Young & Kim (2010) found that teachers were more likely to accept assessment results 
that were consistent with their existing beliefs about students and to reject results that were 
incongruent with their prior knowledge.  
Nancy Love’s (2009) work is an exception that discusses the role of teachers’ cultural 
beliefs, knowledge, and motivations in shaping teachers’ data use, especially for the purpose of 
improving learning of all students. Drawing on Lindsey, Roberts, & CampbellJones’s work 
(2005), Love describes culturally-proficient schools as places that “honor differences among 
cultures, view diversity as a benefit, and [where people] interact knowledgeably and respectfully 
among cultural groups” (Lindsey, Roberts, & CampbellJones, p. xviii). Love argues that without 
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cultural proficiency, teachers could interpret low performance in terms of students’ deficits and 
respond in very narrow ways (e.g., organizing Culture Night celebration). Besides Love’s work, 
most other data use models pay little attention to the role of teachers’ beliefs and their potential 
influence on how data are used. The efficacy of techno-centric supports for data use remain to be 
studied and understood more critically. 
Table 3 
Organizational Supports for Data Use  
 
 Technological 
data mgmt. 
tools 
Technical training and support Instructional capacity 
building (i.e., prof. 
learning communities) 
Prof. dev. on 
assessment & 
data literacy 
Tech. assistance 
(e.g., analysts) 
Bernhardt (2008) 
 
    
Boudett, City, & 
Murnane (2006) 
 
    
Datnow, Park, & 
Wohlstetter (2007) 
 
    
Goldring & Berends 
(2009) 
 
    
Halverson, Prichett, & 
Watson (2007) 
 
    
Hamilton, Halverson, 
Jackson, Mandinach, 
Supovitz, & Wayman 
(2009) 
 
    
Kowalski, Lasley, & 
Mahoney (2008) 
 
    
Love (2009) 
 
    
Mandinach, Honey, 
Light, & Brunner (2008) 
 
    
Means, Padilla, & 
Gallagher (2010) 
 
    
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Data Use for Instructional Improvement 
 Ultimately, the purpose of data use policies and initiatives is to improve learning and 
performance for all students. But the relationship between teachers’ data use and instructional 
improvement is described in broad and vague terms in most of the data use models reviewed 
(e.g., “to problem solve,” “to alter classroom goals and objective,” “to differentiate instruction”). 
Most of the models reviewed clearly emphasize procedures for school-level data use, prescribing 
how school teams should use data in decision making and action planning. The school-wide 
improvement approach is consistent with the school reform literature arguing that only systemic 
instructional improvement efforts have the potential to transform school and classroom 
experiences to benefit all students, rather than in one classroom or only for some students 
(DuFour, Eaker, & DuFour 2005; Elmore, 2007). In order to improve the learning of all students, 
teachers are supposed to examine data and make data-based decisions and plans together; 
through a collaborative process, they are more likely to develop shared goals and align their 
instructional content and strategies across classrooms, share strategies and support one another in 
implementing positive changes (Boudett, City, & Murnane, 2006; Love, 2009).  
 Some data use models might specify that teachers work in school leadership teams, 
grade-level teams, or subject-area departments to set improvement goals, monitor progress, and 
evaluate policies and programs (e.g., Halverson, Prichett, & Watson, 2007). Going into more 
details, some models describe how diagnostic assessment data should be used to identify areas in 
which students need further improvement (e.g., Boudett, City, & Murnane, 2006); teachers can 
then prioritize these areas in their classroom instruction or set these as the focus of intervention 
programs (Kowalski, Lasley, & Mahoney, 2008). In addition, school teams should also use data 
to identify topics for professional development so teachers have the knowledge and skills to 
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address students’ greatest needs (Goldring & Berends, 2009). Most models recommend that 
school teams use data in a cyclical process; more data should be collected after implementing or 
adjusting instructional or professional development programs to determine what further changes 
should be made (see Table 2 for model summaries). 
 Some works assert that teachers should use data for class-level decision making as well, 
which is also known as formative assessment practices. Afterall, the bulk of teaching and 
learning occur in classrooms and individual teachers are ultimately responsible for planning, 
implementing, and refining instruction to meet students’ learning needs. Researchers often cite 
Black and Wiliam (1998), whose meta-analysis found that formative classroom assessment 
practices had the potential effect of increasing student learning by .4 to .9 standard deviation, 
larger than the effects of students’ prior cognitive ability, socioeconomic background, and 
reduced class size. While using data for school-level planning and inquiry is important, class-
level data use should also be ongoing to guide teachers’ instructional planning in a continuous, 
day-to-day manner. 
 As described in Table 2, the models reviewed tend to be very vague in explaining exactly 
how data should be used to inform and improve classroom teaching and learning. How exactly 
should teacher interpret data to “alter classroom goals and objectives”? How do data help 
teachers to “differentiate instruction” and “adapt lessons”? Going into relatively more depth, 
Boudett, City, and Murnane (2006) explain that teachers should examine assessment data by 
strand (e.g., content, skill) or by item to diagnose students’ learning challenges (e.g., stuck 
points, conceptual misunderstandings). To adjust instruction, they recommend addressing 
common issues facing the majority of students through whole-class reteaching, although they do 
not elaborate on more or less effective reteaching strategies. Other models suggest that data 
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could help teachers identify the lowest-performing students who might need more intensive 
interventions (e.g., Mandinach, Honey, Light, & Brunner, 2008). However, there is little 
discussion in the data use literature about more or less effective interventions, reflecting a 
problematic assumption that any data-based intervention is good. Similarly, data use models 
commonly suggest that teachers differentiate instruction for different students. Models often 
mention grouping students for differentiated learning, however, few offer much explanation 
about how targeted, small-group instruction might look like, again reflecting uncritical 
assumptions that any change based on data contributes to improving teaching and learning.     
 Formative assessment scholars have also raised concern that teacher-centric data use 
models neglect the role of students in instructional improvement (Heritage, 2010; Popham, 
2011). Since students are ultimately in control of their learning, scholars argue that they play a 
crucial role as teachers’ partners in adjusting and improving teaching and learning (Darling-
Hammond & Pecheone, 2010; Stiggins, 2009; Stiggins & Chappuis, 2006). In addition to sharing 
summative results with student (e.g., total score, letter grade), the formative assessment literature 
recommends that teachers provide frequent informative feedback to guide students in improving 
their learning; teachers should support students in self-assessment processes like keeping track of 
their own progress, reflecting on what they have learned, and identifying gaps in their knowledge 
and understanding, to build students’ skills and self-efficacy (Black & Wiliam, 1998; Dweck, 
1999; Fuchs & Fuchs, 1986; Hattie & Timperley, 2007; Kluger & DeNisi, 1996). However, as 
shown in Table 2, only a few of the data use models reviewed mentioned students’ role in data 
use practices, and they generally focused far more on teachers’ (and administrators’) role in 
using data. More research is needed to evaluate the impact of teacher-centric data use practices 
and to better understand the role that students should play.   
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 In general, while broad descriptions of data use like for “focusing professional 
development,”  “adjusting teaching,” and “engaging students” sound promising, prescriptive data 
use models currently lack detail to distinguish data uses that may be more or less effective in 
improving students’ learning outcomes. A handful of researchers who have studied teachers’ 
actual data use practice and described them with greater specificity attest to the potential 
complexity of data use consequences on instruction (Goertz, Oláh, & Riggan, 2009; Shepard, 
Davidson, & Bowman, 2011). Their studies found that data-based diagnoses vary in depth; 
diagnoses that identify students’ conceptual misunderstandings could offer deeper explanations 
of underlying instructional issues, while diagnoses about the procedural errors students made are 
likely to point to more superficial fixes. Instructional responses also vary in intensity; changes in 
instructional strategies involving how content is taught are more substantial, whereas 
organizational decisions about who and/or what to reteach are smaller changes that might have 
minimal effects on learning. As data use policies and programs become widely implemented, 
more empirical research is needed to better conceptualize the relationship between data use and 
instructional improvement and to provide the basis for evaluating data’s impact on teaching and 
learning. 
 
Summary & Conceptual Framework  
This chapter reviews the bulk of the data use literature that have shaped current data use 
support policies, programs, and initiatives. This literature includes how-to books, conceptual 
models, and case studies of data use efforts, largely prescribing what data should be used, the 
ideal procedure for using data, and school conditions that should be in place to support teachers 
in using data. While models vary in detail, the general prescribed approach for using data to 
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improve instruction reflects business management ideas and values which emphasize 
performance measurement and rational decision making. This body of literature recommends 
that schools implement systematic procedures and rely on technical methods, skills, and tools to 
ensure that data are used objectively. To support teachers in using data in rational and unbiased 
ways, schools are expected to create organizational conditions (e.g., professional learning 
communities) to cultivate the knowledge and skills (e.g., scientific data analysis) teachers 
require. School systems should also provide technological tools (e.g., data management systems) 
to aid in data collection, access, and analysis at a more systematic and sophisticated level than 
was previously possible. The assumption is that rational and scientific data use for school- and 
class-level planning will result in improved learning outcomes, although the literature provides 
little detail about particular data interpretations and responses that might be effective in 
improving teaching and learning. 
The literature-based conceptual framework for this study is illustrated in Figure 1. To 
further inform policies and programs aiming to leverage data use for instructional improvement, 
this study employed survey method to test the claims about key data use supports represented by 
the black arrows in Figure 1 (research question 1). In addition, qualitative methods were 
employed to explore other influences of data use (research question 2) and to better understand 
the relationship between data use and instructional improvement (research question 3). This 
study’s research design and methods are described more fully in the next chapter. 
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Figure 1. This study’s conceptual framework. 
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Chapter 3 
Methodology 
 This dissertation study was designed to inform data use support policies and programs 
and to add to the conceptualization of teachers’ data use practice using complementary methods. 
Large-scale survey method was employed to test claims about key school conditions that 
purportedly support teachers’ data use, while qualitative methods—observations, focus groups, 
and interviews—were employed at one school site to study teachers’ data interpretation and data-
based instructional decisions in greater depth. This study’s multiple-methods design is explained 
in the first section below, followed by descriptions of study sample and participants, instruments, 
data collection, data analysis, data quality, and ethical considerations.    
 
Multiple-Methods Design  
 Many researchers in various domains of the social sciences have used multiple methods 
to study a complex phenomenon, with the understanding that “different kinds of evidence 
generated via multiple, or mixed, methods are relevant to addressing the purpose of the study and 
answering the questions” (Schwandt, 2007, p. 196). Various complementary multiple-methods 
designs have been described in the methodology literature (Creswell & Plano Clark, 2007; 
Greene & Caracelli, 1997; Morse, 1991; Patton, 1990). This study was modeled specifically after 
the complementary design described by Flyvbjerg (2011). A teacher survey administered 
statewide was used to broadly measure the relationships between school conditions and teachers’ 
data use. Concurrently, qualitative methods were employed at one school site to examine 
teachers’ data interpretation processes in practice and to study their data-based instructional 
decisions more closely.  
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 As discussed extensively in the literature, complementary designs benefit from each 
method’s unique strengths (Creswell & Plano Clark, 2007; Morse, 1991; Patton, 1990). For the 
particular design used in this study, Flybjerg (2011) argued that survey method is ideal for 
studying a phenomenon broadly (in this case, teachers’ data use across one diverse state), while 
qualitative study of a case is advantageous for studying a phenomenon in its natural context, for 
understanding processes, and exploring causal relationships (in this case, examining teachers’ 
actual data interpretation and the instructional decisions that result). Together, complementary 
methods like survey and observations can yield more knowledge and insights than is possible 
with any one method.  
 Researchers have also suggested using complementary methods to mitigate the inherent 
weaknesses of each method (Creswell & Plano Clark, 2007; Greene, 2007; Patton, 1990). For 
instance, survey data are usually limited in explaining a phenomenon (e.g., how data 
management tools work to support teachers’ data use). In a complementary design, qualitative 
methods like observations and interviews could be utilized to seek explanation for the 
relationships found by survey analysis. Survey method could minimize the weakness of 
qualitative methods as well. For example, findings from one school might understate or 
exaggerate some relationships based on a small number of teachers. Survey findings allow for 
some degree of triangulation by enabling comparisons between the findings from one school 
with findings, trends, or themes from a larger population (Denzin, 1978; Greene & McClintock, 
1985). 
 But this study pursued convergence across methods only to a small extent. Findings from 
the one school about teachers’ data-based instructional decisions were compared with open-
ended survey responses to examine the extent to which findings from one site might be found in 
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other schools. To a greater extent, this study used methods representing different epistemological 
perspectives to invite contradictions or divergence in results. As Greene (2007) argued, using 
multiple methods that differ in stance, form, or perspective could generate the most fresh insights 
and new understandings. Reflecting logical empiricism (Schwandt, 2001), survey method as used 
here seeks knowledge in the form of general laws—generalizable, fairly stable claims about how 
things are related. In contrast, qualitative methods typically reflect social constructivism 
(Schwandt, 2001), seeking to understand how people construct and understand their thoughts and 
actions within the particularities of their sociocultural and historical contexts. Unlike survey 
findings that are ideally generalizable, findings from one school site are intended to be context-
dependent and dynamic. Paradox or dissonance in findings from multiple methods are not 
considered failures to converge, but rich ground for multi-faceted interpretations and basis for 
further inquiry. Contradictory findings contribute to “analytic density,” a richer understanding of 
a complex phenomenon with multiple aspects (Fielding, 2008, 2009). 
 
Sample and Participants  
 This study was conducted in one diverse U.S. Midwest state. As explained in the first 
section below, the survey sample was designed to be representative of the state’s teacher 
population. As described in the next section, the school selected as the qualitative study site was 
identified as having exemplary support for teachers in the realm of data use. Such an “extreme” 
case (Yin, 1989) was selected for the maximum opportunity to learn about how data could be 
used to improve teaching and learning. The survey sample and qualitative study participants are 
summarized in Table 4 and described in detail below.  
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Table 4  
Summary of Study Sample and Participants 
Method Participants  
Survey 506 schools in 1 U.S. state 1422 teachers 
Qualitative 
 
1 school in same state  
     Observations  10-person problem-solving team 
2-teacher grade level team  
     Focus groups  9 teachers and 3 school service personnel 
     Interviews  8 teachers 
 
 
 Survey sample. This study’s survey sample was drawn from a population file listing all 
elementary and middle schools (serving grades 3 to 8) in one diverse U.S. Midwest state, 
obtained from the state’s board of education. A host project at the University of Illinois at 
Urbana-Champaign that administered the survey component of this study collected and verified 
teacher emails through web searches, email requests, and phone contacts with the sampled 
schools. A starting sample of 800 schools was originally drawn from a state population of around 
2600 schools, stratified by 7 geographic regions and school level (elementary/middle grades). 
The sample development process finally yielded 3995 emails for teachers in 593 schools.  
 Of the 3995 potential participants, 1422 teachers responded to the survey. Survey 
respondents were partially representative of the statewide teacher population. As shown in Table 
5, the proportions of respondents from elementary and middle schools were similar to the 
population percentages. Respondents also represented the various regions of the state fairly well 
except for Region 7, a large urban area that was commonly underrepresented in various 
educational research studies conducted in this state. As shown in Table 6, respondents were less 
likely to teach in schools with higher percentages of students of color and low-income students. 
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Respondents were also more likely than teachers in the population to have advanced degrees3 
(66.3% and 57.4%, respectively) and had slightly more teaching experience on average than 
teachers in the population (15.2 and 12.7 years, respectively). Given these differences between 
the survey sample and the target population, inferences from survey data must be made with 
caution. In particular, study findings are limited in describing or explaining the phenomenon of 
data use for teachers in urban school contexts with higher percentages of students of color and 
low-income students. 
Table 5 
Survey Respondents (n=1422) by School Level and Geographic Region 
 
 
Respondents (n=1422)  Population 
Elementary  Middle  All   
n %  n %  n %  % 
By geographic 
region: 
 
        
  
1 349  40.3  158  28.7  507  35.8  41.7 
              
2 112  12.9  65  11.8  177  12.4  10.5 
              
3 83  9.6  88  16.0  171  12.0  7.7 
              
4 56  6.5  75  13.6  131  9.2  7.9 
              
5 128  14.8  58  10.5  186  13.1  8.6 
              
6 61  7.0  40  7.3  101  7.1  5.0 
              
7 77  8.9  66  12.0  143  10.1  18.5 
              
Unknown         6  .4   
              
By school level: 
 
           
Elementary 
 
866  60.9        60.0 
Middle 
 
   550  38.7     40.0 
  
                                                 
3 Population statistics were based on the state’s 2010 school report card data.  
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Table 6 
Student Population for Survey Respondents (n=506) compared to Teacher Population 
  
% of students in No Child Left 
Behind (NCLB) subgroups 
Schools represented 
by survey sample 
(n=506) 
Schools in 
population  
(N=2613) 
   
White 
 
58.9 48.5 
Black 
 
11.5 20.7 
Hispanic 
 
21.4 23.5 
Asian 
 
5.0 4.4 
American Indian 
 
0.2 0.2 
Multicultural 
 
3.0 2.7 
IEP (Special Education) 
 
14.1 14.3 
LEP (English-language-learners) 
  
9.7 10.5 
Low income 
 
39.4 47.8 
Note.  Population statistics were based on the state’s 2010 school report card data. 
 Qualitative study site. Zenia Elementary School (ZES) served around 350, grade K-5 
students in a small urban community in the same Midwest state where survey data were collected 
for this study. Around 80% of ZES students were eligible to receive free/reduced-fee lunch, 
nearly 60% were students of color, and the school had a 25% mobility rate4. Between 2003 and 
2010, the percentage of students meeting/exceeding standards in reading and math increased 
from 40% to 70% and from 60% to 80%, respectively, earning the school the state’s Spotlight 
Award which recognized high-poverty schools with high academic achievements. The ZES 
principal attributed the school’s academic improvement partly to the school’s “data-driven” 
policies and practices, which was greatly supported by ZES’s district administration. 
                                                 
4 Percentage of students who transferred in or out of the school during the course of a school year 
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 The district to which ZES belonged was well known5 for having developed an excellent 
learning performance management system, DataWorld, to make it easier for teachers to access 
and use data for instructional planning. DataWorld provided teachers with “one-stop-shop” 
electronic access to a wide range of student data, including state test results, history of course 
grades, various benchmark/progress monitoring assessment data, demographic data, and 
disciplinary and attendance records. At the time this study was conducted, DataWorld served as 
the model for the learning performance management system being developed by the board of 
education in this state.  
 In addition to having what was considered an exemplary electronic data management 
tool, ZES teachers also received substantial training and technical support from district staff. For 
example, in-service days at the start of the year included training to use DataWorld and 
introduction to new features of the system. Throughout the school year, teachers could call a help 
desk at the district office with any questions or issues they might have with DataWorld. At least 
one teacher in each school was also identified as a “data guru” who could model data use and 
assist their colleagues informally in accessing and interpreting data. Given these organizational 
supports in place, ZES was selected to represent an “extreme” case (Yin, 1989), a “best case” 
scenario which theoretically presented researchers with the best opportunity for examining the 
consequences of data use on instructional improvements. 
 Qualitative study participants. This study purposively sampled teachers at ZES for 
observations, focus groups, and interviews. When possible, about equal numbers of lower-grade 
(K to 2nd) and upper-grade (3rd to 5th) teachers were invited to participate. In addition, non-
                                                 
5 In this study’s design phase, several informational interviews were conducted with school and district staff around 
the state—district information technology and data analysis directors, data coaches, and regional learning 
technology directors—who would have the knowledge to identify districts/schools with a “well-developed” learning 
performance management systems who were potentially “advanced” in their uses of assessment and assessment data 
for school improvement purposes. 
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teaching staff who had extensive involvement with data-based decision making at ZES were also 
included in observations and focus groups. In total, ZES participants included 13 classroom 
teachers, 4 intervention teachers (who provided small-group instruction mostly outside of the 
regular classroom), and 3 school service personnel (e.g., social workers and counselors) who 
were members of the school’s problem-solving team (PST). (See Table 4 for breakdown.) 
 The 17 participating teachers represented 70% of the teaching staff at the school. 
Participating teachers had from one to over-thirty years of teaching experience. While the 
majority had taught in other districts and/or other schools in the district, most participants 
expressed their commitment to ZES. Many had specifically chosen to work at this school and 
made the decision not to move despite offers and opportunities to teach elsewhere.   
  
Instruments 
 The instruments used in this study are described below. The questionnaire administered 
to teachers across one U.S. Midwest state is described first, followed by the observation protocol, 
interview guide, and focus group guide used to collect qualitative data at ZES. Figure 2 shows 
how key constructs in the study’s conceptual framework were measured and examined using the 
various instruments.  
 Questionnaire. A self-administered, internet-based questionnaire was used to collect 
data from a statewide sample of teachers. The questionnaire included 28 interval-scale items 
measuring teachers’ data use and professional learning community at their school and 2 nominal-
scale items about technological data management tool availability. In addition, 2 open-ended 
items asked participants to explain why benchmark assessment data and teacher collaboration 
did, or did not, contribute to instructional improvement, which could uncover participants’ 
understandings about the causal relationships that might be found in the closed-ended data 
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(Czaja & Blair, 1995; Fowler, 2009; Schuman, 2008). (All items are shown in the questionnaire 
format in Appendix A and by construct in Appendix B.) 
 Questionnaire items were developed through a multi-step process, using a range of 
approaches to address content-related and substantive aspects of construct validity (Messick, 
1995; Ryan, 2002). Items were first drafted following a set of literature-based guidelines about 
item content, format, and congruence between items, scales, and what they were supposed to 
measure/assess. Guidelines were based on a synthesis of questionnaire development resources 
and academic websites, including Czaja & Blair (1995); Fowler (2009); Groves, Fowler, Couper, 
Lepkowski, Singer, & Tourangeau (2009); McGreevy (2008); and Seibert (2002).  Then, draft 
items underwent expert review; four individuals with questionnaire development expertise and 
experience (two faculty/staff members and two advanced graduate students) and three content 
experts (individuals selected for their knowledge about assessment and data use in schools) 
examined questionnaire items closely to identify potential problems and possible improvements. 
The extensive feedback provided by experts guided item revisions. 
 Next, cognitive interviews were conducted using a think aloud protocol (Desimone & le 
Floch, 2004; Ericsson & Simon, 1980, 1993) with a sample of teachers (n=6) who were similar 
to the survey sample. As many researchers have argued, conducting cognitive interview with 
members of the target population is a useful strategy for understanding how items are understood 
by the target population, which may be different from how they appear to researchers (Conrad & 
Blair, 1996, 2009; Presser, Couper, Lessler, Martin, Martin, Rothgeb, & Singer, 2004). Listening 
to teachers’ thought process as they answered questions highlighted items and scales that might 
cause confusion or misinterpretation, which contributed to further item revisions. 
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 To evaluate the questionnaire’s construct validity and to empirically examine the items’ 
underlying structure, interval-scale data were analyzed using principal axis factoring (PAF); the 
oblique rotation method (Direct Oblimin) was employed since factors were conceptually related 
(Lattin, Douglas, & Green, 2003). PAF was conducted in two phases, at the item level, then 
using item parcels. The creation of item parcels is a strategy often used to reduce measurement 
error, increase stability of parameter estimates, and yield better models of fit in factor analysis 
(Bandalos, 2002; Bandalos & Finney, 2001; Holt, 2004; Little, Cunningham, Shahar, & 
Widaman, 2002). In each phase, factors with eigenvalue greater than one were retained, in 
accordance with the commonly used Kaiser-Guttman rule (Kaiser, 1991).  
 Item-level PAF identified items that did not correlate with similar items as expected 
(item-total correlation lesser than .4) and items that factored separately from similar items, which 
questioned their convergent validity. Based on item-level PAF results, two poorly-performing 
items were excluded from further analysis. Item-level PAF results were then used to create item 
parcels for the next phase of PAF. Parcels that theoretically measured different constructs should 
load onto different factors to provide evidence of discriminant validity. (See detailed PAF results 
in Appendix C.)    
 Parcel-level PAF results provided the empirical basis for creating scales that measured 
key constructs to address this study’s first research question. As shown in Table 7, the parcel-
level PAF yielded a three-factor solution, with eigenvalues between 3.86 and 1.14. As reported 
in Table 8, each scale was fairly reliable given an acceptable level of Cronbach’s alpha (greater 
than .6; DeVellis, 2003) which could not be improved by any item deletion. (See detailed 
reliability analysis results in Appendix D.) These results suggest that the scales could be used as 
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measures of teachers’ school-level data use, class-level data use, and professional learning 
community with some confidence.  
Table 7 
Parcel-Level Principal Axis Factoring (PAF) Results  
Factor Eigenvalue % of variance Cumulative % 
Class-level data use 3.86 35.06 35.06 
Professional learning community 1.88 17.05 52.11 
School-level data use 1.14 10.39 62.50 
 
Table 8 
Summary of Final Survey Scales 
 # of items Cronbach’s alpha Item-total correlations 
Class-level data use 10 .87 .46 - .67 
School-level data use 6 .86 .59 - .70 
Professional learning community 12 .87 .47 - .67 
 
 Observation protocol. This study included observations of problem-solving team 
meetings and teachers’ grade-level meetings at ZES. The goals of observations were to learn 
firsthand about teachers’ data use practice and to examine the role of organizational and 
individual context characteristics in shaping teachers’ data interpretations and instructional 
decisions. An observation protocol served as a guide for what to pay attention to and what to 
record during observations (see Appendix E). In particular, observation notes should include 
descriptions of the setting, activities, participants, and verbal and non-verbal communication. 
Interview guide. The interviews conducted for this study were loosely structured by 
design, to allow teachers to share what they considered most important about their data use and 
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decision-making practice. Still, an interview guide (see Appendix F) was developed with all key 
topics to give some direction for questioning and probing. An initial draft of the interview guide 
was reviewed by two school-based researchers with extensive interviewing experience, which 
helped to refine the instrument. 
 As shown in Appendix F, the interview guide reflects narrative interview strategies; 
questions and probes were crafted to elicit stories rather than short answers, in order to gain 
access to teachers’ deeper understandings and learn about their actual data use practices 
(Mishler, 1986, 1999). Direct questions and answers might otherwise yield “canned” answers 
that do not actually reflect real attitudes that lie under the surface and fail to uncover implicit 
practices that are not part of the public script.  
 Focus group guide. As a complementary method to individual interviews, talking with 
groups of teachers created a unique window for learning about teachers’ collective 
understandings and experiences (Kamberelis & Dimitriadis, 2011; Madriz, 2000; Morgan, 2002). 
The focus group guide included probes designed to invite all participants to share during the 
group discussion and to build on each other’s comments (see Appendix G). Otherwise, the focus 
group guide included questions similar to the individual interview guide, designed to learn about 
and better understand how teachers use data to make instructional improvements and the 
supports and challenges they perceive. An initial draft of the focus group guide was similarly 
reviewed by two school-based researchers with extensive focus group experience, whose 
feedback helped to improve the guide. 
 
 
 
 51 
 
Professional 
learning 
communities 
[questionnaire] 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
  
 
 
Figure 2. Study constructs and instruments. 
 
Data Collection 
 This study’s data collection processes are detailed below. First, survey administration is 
explained. Then qualitative data collection at one school site—involving observations, focus 
groups, and interviews—is described. Survey and qualitative data collection are summarized in 
Table 9.  
 Survey administration. This study’s questionnaire was administered via internet by a 
host project at the University of Illinois at Urbana-Champaign, who agreed to add a set of items 
to its annual teacher questionnaire in 2011. The host project subcontracted survey administration 
to the Public Opinion Lab at Northern Illinois University, who actually sent out electronic 
invitations and reminders and managed online survey data collection.  
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 The survey was administered between February 25 and April 2, 2011. To encourage 
teachers’ participation, they were sent an invitation from the state board superintendent in 
addition to an invitation from the project’s principal investigator. Non-responding teachers also 
received up to four, evenly-spaced reminders. The survey was open for around six weeks to 
allow ample time for participants to respond. 
 Out of a possible total of 4003 respondents, 1422 teachers from 506 schools completed 
the survey6. The 1422 respondents resulted in a 37.1% response rate, which is comparable to 
web-survey response rates reported in the literature7 especially considering the small lottery 
incentive (five $50 gift cards). About 85% of the schools in the sample were represented by at 
least one teacher respondent. 
 Qualitative data collection. Data collection at Zenia Elementary School (ZES) included 
nine observations, eight interviews, and four focus groups. Observations at ZES occurred 
Between September and December 2011. The school’s problem-solving team meetings were 
observed on four dates for a total of 20 hours. Grade-team meetings for one of the grades were 
observed on five different dates for a total of 130 minutes. Most of the meetings were 
audiotaped, but occasionally participants requested that audiotaping be paused or stopped. When 
available, tapes were used to fill in notes with far greater detail than was possible for a notetaker 
to type/write in real-time. Key documents (e.g., assessment reports, teacher-made data tracking 
sheets) that were used and referred to during the meetings were examined more closely after the 
observations. Blank versions of such documents were collected for additional supporting 
evidence without jeopardizing student confidentiality. 
                                                 
6 Those who answered at least half of the questionnaire items were considered completers.  
7 A meta-analysis of 39 studies published in the last ten years found an average web-survey response rate of 34% 
(Shih & Fan, 2008). Based on 68 online surveys, Cook, Heath, & Thompson (2000) calculated a mean response rate 
of 39.6%. A web survey about teaching and learning conditions recently administered to teachers in this state had a 
32% response rate (Hirsch, Freitas, Church, & Villar, 2008). 
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Interviews were conducted with individual teachers between September and November 
2011, each lasting between 25 and 55 minutes. Focus groups occurred between November and 
December 2011, each lasting around 60 minutes. Two focus groups were conducted with grade 
teams (teachers teaching the same grade). Another two were conducted with members of the 
problem-solving team, one with intervention teachers and the other with school service 
personnel8. Interview and focus group participants were not expected to bring data with them, so 
as to be inclusive to teachers who use data to a greater or lesser degree. Nevertheless, many 
teachers had a data binder and other records of data that they showed and explained in the course 
of interviews and focus groups. All interviews and focus groups were taped and transcribed. 
Table 9  
Summary of Data Collection 
 Survey data Qualitative data 
  
Observations Focus groups Interviews 
     
Participants 1422 teachers;  
506 schools 
Problem-solving team 
& grade-level team at 
ZES 
 
9 teachers and 3 
school service 
personnel at ZES 
8 teachers at ZES 
Data collection 34 questionnaire 
items 
 
9 meetings; 
22 hours total 
4 focus groups; 
60 minutes each 
8 interviews; 
25-55 minutes each 
Dates 
 
Feb – Apr 2011 Sep – Dec 2011 Nov – Dec 2011 Sep – Nov 2011 
  
Data Analysis and Interpretation 
 In this study, data from each method were first analyzed separately. Then findings from 
multiple methods were interpreted in relationship to one another to address each research 
                                                 
8 The data team also included two classroom teachers and the school principal. The classroom teachers were not 
included in the focus groups because they already participated in individual interviews. The school principal who 
ultimately played a supervisory role was not included to ensure that participants could speak as freely as they wish.  
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question more fully. Separate data analyses and the integrative data interpretation processes are 
explained below.       
 Quantitative survey data. Quantitative survey data were statistically analyzed in stages. 
As described in the Instruments section, interval-scale data were first analyzed using principal 
axis factoring (PAF) to determine their construct validity. After scales were constructed by 
averaging interval-scale items, descriptive statistics (frequencies, means, and standard 
deviations) were calculated for constructed scales as well as nominal-scale items. Descriptive 
statistics were also computed for sample subgroups to explore potential differences in teachers’ 
data use and supports by school level (elementary/middle) and school income (Title I 
eligible/non-eligible). Then, analysis of variance (ANOVA) and correlations analysis were 
conducted to measure the relationships between school context conditions (data management 
tool availability and professional learning community) and teachers’ data use. Finally, regression 
analysis was employed to measure the extent to which organizational conditions collectively 
contributed to increasing teachers’ data use.  
For regression analysis, dummy-coded variables for school level (elementary) and school 
income (Title I eligible), and two- and three-way interaction terms, were created and used in 
initial models to test potential differences in the relationship between PLC, data-system group, 
and teachers’ data use by school level and school income. The backward elimination method 
(Kleinbaum, Kupper, Nizam, & Muller, 2008) that starts with all predictor variables entered into 
the regression model was utilized; non-significant interaction variables were removed one at a 
time, starting with the least significant, to obtain the most parsimonious predictive model.   
 All quantitative analyses were conducted using SPSS 19 statistical analysis software. All 
tests of statistical significance were two-tailed, p < .05. All analyses were conducted with 
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teacher-level data although multilevel modeling was attempted since the dataset was nested 
(teachers within schools). However, multilevel analyses could not be completed by SPSS due to 
errors because of inadequate within-school sample sizes (75% of schools had three or fewer 
respondents). 
 Qualitative survey data. Responses to open-ended questionnaire items were analyzed 
inductively and deductively, using a combination of grounded theory strategies (Charmaz, 2006) 
and interpretive techniques (Bogdan & Biklen, 2007; Maxwell, 2005). First, responses were 
coded one by one, using codes that emerged from the data instead of pre-determined codes. Then 
codes were organized and counted to identify high-frequency responses that suggest key issues 
for teachers across the state.  Finally, memo-writing techniques (Charmaz, 2006; Glaser & 
Strauss, 1967) were used to make connections between codes to “raise” them to themes and to 
connect themes to the study’s research questions. While being sure to answer research questions, 
the interpretation process also carefully considered unexpected or seemingly irrelevant themes 
that might provide important insights about teachers’ thoughts and experiences with using data to 
improving instruction. 
 Observation data. Using ethnography techniques (Emerson, Fretz, & Shaw, 1995), 
fieldnotes were written for each observation session, which were immediately analyzed using 
initial memos (see example in Appendix H). Using data and insights from multiple observations, 
more substantive memos were written throughout the analysis process to reflect on convergent 
and divergent themes, to compare and contrast the current data with the existing literature, and to 
connect observations to this study’s research questions (see example in Appendix I).    
Interview data. Interviews were analyzed using grounded theory concepts and strategies 
(Charmaz, 2006; Corbin & Strauss, 1990; Strauss & Corbin, 1998) to make sure that the 
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interpretative process that was undoubtedly influenced by the existing research literature 
remained as close to the current data as possible. Each interview transcript was coded chunk by 
chunk. Constant comparative analysis methods were used to compare chunks, first in the same 
transcript, then between transcripts, to identify themes in the data about what supported, 
hindered, or influenced teachers’ data use and the relationship between data use and instruction.  
 Focus group data. Grounded theory coding strategies were similarly used to make sure 
that focus group data analysis remained close to the data (Charmaz, 2006; Corbin & Strauss, 
1990; Strauss & Corbin, 1998). But given the dialogic character of focus groups, focus group 
data were analyzed less as a series of individual responses and more as collective memories, 
experiences, and understandings (Kamberelis & Dimitriadis, 2011; Mishler, 1986). Shared 
perspectives and ideas were noted, as well as complexity, nuances, and contradictions that 
surfaced in teachers’ dialogues with one another.  
  Multiple-methods analysis. As summarized in Table 10, each research question was 
answered using more than one method. The first research question drew primarily on quantitative 
survey results measuring the hypothesized relationships between key data use supports and 
extent of teachers’ data use, while qualitative data contributed to explaining the quantitative 
results. Answers to the second and third research questions primarily came from qualitative 
analysis; data from observations, focus groups, and interviews at ZES provided rich descriptions 
of teachers’ data use practice, the various influences on teachers’ data interpretation, and the 
consequences of data use on instruction. The third research question also utilized findings from 
qualitative survey data analysis; although survey data were not as detailed as ZES data, results 
from the statewide sample were useful for situating findings from one school within a larger 
context, to identify similar and/or different trends across multiple schools. 
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 As mentioned in the Multiple-Methods Design section, the joint analysis conducted for 
this study paid equal attention to converging and diverging results. Some of the key findings 
described in the next chapter were based on converging evidences. Others grew from divergent 
evidences that suggest critical tensions or contradictions about a complex phenomenon like 
teachers’ data use practice. 
Table 10 
Multiple-Methods Analysis 
Research question Large-scale survey  Qualitative study 
 
Closed-
ended 
Open- 
ended 
 
Meeting    
observations 
Interviews & 
focus groups 
      
1. To what extent, and how, do 
school conditions (i.e., data 
management tools and 
professional learning 
communities) support 
teachers’ data use? 
 
     
2.  How do teachers’ individual 
context (i.e., beliefs, 
knowledge, and 
motivations) influence their 
data use? 
 
     
3.  In practice, what kinds of 
instructional decisions do 
teachers make with data? 
 
     
Note. Large check indicates primary role; small check indicates secondary, supporting role. 
 
Data Quality 
 Survey validity and reliability. As described in the Instruments section, this study 
employed a multi-step process to develop questionnaire items that would gather valid and 
reliable data. Expert reviews and cognitive interviews addressed content-related and substantive 
construct validity, while Principal Axis Factoring (PAF) validated the questionnaire’s structural-
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aspect construct validity (Messick, 1995; Ryan, 2002). In addition, reliability analysis provided 
evidence that the constructed scales had acceptable levels of internal consistency (see Table 8).     
 Qualitative study trustworthiness. Several techniques described by Lincoln and Guba 
(1985; 1986; 1989) were used to improve the trustworthiness of qualitative study findings, 
particularly to increase credibility of findings. First, the main researcher spent some time 
“getting oriented” at the school site before any interviews, focus groups, and observations took 
place, so as to develop some understanding of the research context that could influence or 
explain findings.  Second, “prolonged engagement” allowed her to establish relationships with 
participants; with greater comfort and more trust, participants were less likely to withhold or 
distort information or present “fronts” consciously or subconsciously. Although participant 
sampling was limited somewhat by participant interest and availability, a large enough number 
of interviews, focus groups, and observations took place to discern the persistent characteristics 
of the phenomenon under study. Otherwise a small amount of data could erroneously lead to 
conclusions that are based largely on idiosyncratic instances. In pursuit of a robust understanding 
of data use as a complex phenomenon, “deviant” or “negative” data that did not fit with the rest 
were never cast away as “outliers.” Instead they were used to broaden and enrich data analysis 
and interpretation. 
 To minimize researchers’ subjectivity, this study involved five “disinterested peers” 
(Lincoln & Guba, 1985) who were asked to co-observe or listen to a subset of taped interviews 
and focus groups to provide independent analysis (see independent analyst guide in Appendix J 
and analyses excerpts in Appendix K). The primary researcher was a self-proclaimed “data-
oriented person” trained to conduct systematic, techno-scientific inquiry. Research assistants 
were intentionally selected to include individuals with a variety of work histories and expertise. 
 59 
 
The main researcher and research assistants also represented different race and ethnic groups and 
sexes to bring multiple sociocultural lenses for interpreting the study data more richly (see 
Appendix L for personnel descriptions). The role of research assistants in this study was less to 
provide confirmation for the main researcher’s results, although analyses converged to some 
degree. More importantly, their analyses helped the main researcher to consider a range of other 
perspectives, which helped her to see her own taken-for-granted assumptions and biases, 
ultimately strengthening the analytic rigor of this study. 
 
Ethical Considerations 
 Protecting participants’ confidentiality, respecting their time and well-being, and taking 
responsibility for benefiting participants were important ethical considerations in this study. To 
protect participants’ confidentiality, real names of districts, schools, or individuals were never 
used in oral or written reports. Unique details that risk the identification of people or places were 
also avoided. Codes or pseudonyms were used in raw data files and documents. Ensuring 
confidentiality in the case of focus groups was challenging because information was not only 
shared with the researcher, but with all other individuals present. To minimize potential harm to 
research participants, focus group participants were informed at the start of each focus group 
about the risks of sharing information in a group setting. The researcher provided alternative 
ways that participants could share information privately, such as talking one-on-one after the 
group session or in a follow-up conversation that could be scheduled confidentially.  
 To show respect for teachers, this study tried to honor their time. The questionnaire 
instrument was intentionally kept short so as not to demand too much of teachers’ time. Research 
at the qualitative study site also tried not to ask too much time from any one person. The 
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schedule for data collection activities always accommodated teachers’ scheduling preferences. 
Furthermore, written and verbal requests for participation in the study always used invitational 
language so that nobody felt coerced. Finally, participants received a $20 honorarium for each 
interview/focus group and observed groups received a $100 honorarium; the small compensation 
expressed appreciation for teachers’ time without being too enticing for those who might prefer 
not to participate. 
 Participating in this research could have several immediate benefits for participants. 
Thinking about data use while completing the survey and talking about their data use practice 
provided teachers with rare opportunities for critical reflection. While more risks were associated 
with group discussions, focus groups could have been especially meaningful because teachers 
could hear and learn from one another. To benefit participants in the longer term, research 
findings were shared with interested individuals at the school site and with survey participants. A 
summary of study findings and implications was also provided to the state board of education to 
contribute to ongoing policy design around data use in this Midwest state, which could have 
positive albeit indirect consequences for study participants. 
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Chapter 4 
Findings 
 This study’s key findings are described in this chapter. First, teachers’ data use and 
organizational conditions supporting teachers’ data use are broadly described to provide an 
overview and context at the time of the study. Next, the extent to which school conditions 
support teachers’ data use are reported, particularly the role of professional learning community 
and technological data management tools which are heavily emphasized by policies, programs, 
and the dominant research literature (research question 1). Then qualitative findings that shed 
light on organizational as well as individual influences on teachers’ data use are described 
(research question 2). Finally, teachers’ data-based diagnoses and decisions are characterized 
based on observations of actual data use practice to inform a critical evaluation of the 
relationship between data use and instructional improvement (research question 3). Unless 
indicated, figures and tables reported in this chapter are based on survey data from a statewide 
sample of teachers. Quotes from questionnaire open-ended responses are selected to be 
representative of similar comments. Excerpts from observations and interview and focus group 
quotes are based on transcribed digital recordings. 
 
Overview of Teachers’ Data Use and Data Use Supports 
 This study’s survey data provide a broad description of teachers’ data use and data use 
supports (i.e., data systems, professional learning community) in one U.S. Midwest state in the 
current policy context. Survey participants described their data use and professional learning 
community context by responding to questionnaire items on a four-point extent scale: 1 = not at 
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all, 2 = to a small extent, 3 = to a moderate extent, and 4 = to a great extent9. Two nominal-scale 
items asked teachers about the technological data management tools available at their 
school/district; specifically, teachers were asked to indicate the number of data systems they had 
and the types of data contained in those system(s). Responses to the two nominal-scale items 
were used to categorize survey respondents into five data-system groups: 1) Teachers who had 
one computer data system with more (5 to 8) data types, also known as a Learning Performance 
Management System (LPMS); 2) Teachers who had one data system with fewer (1 to 4) data 
types; 3) Teachers who had two or more systems containing more data types; 4) Teachers who 
had two or more systems containing fewer data types; and 5) Teachers who did not have a 
computer data system.  
 Survey statistics are reported in Table 11 and 12 for the whole sample as well as 
separately by school level (elementary/middle grades) and school income (Title I eligible/non-
eligible schools). (Item-level descriptive statistics can be found in Appendix M.) While statewide 
statistics provide a useful overview, educational researchers commonly note differences in the 
organizational contexts of elementary and middle schools and take caution in generalizing 
findings across school levels (e.g., Datnow, Park, & Wohlstetter, 2007). For the premise of this 
study, data use policies (e.g., No Child Left Behind) also tend to target Title I eligible schools, 
which may result in additional resources and/or pressures for data use in schools serving lower-
income populations. Notable differences by school level and school income are discussed 
throughout this chapter. 
 
 
                                                 
9 Three questionnaire items originally used a six-point frequency scale instead of the four-point extent 
scale. For the purpose of calculating scale statistics, those responses were transformed from a six-point to 
a four-point scale.   
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Table 11 
Scale Statistics for Survey Sample and by School Level and School Income  
 n M1 SD  Valid %2  Std. 
Dif.3      
 
Not at 
all 
Small 
extent 
Moderate 
extent 
Great 
extent 
 
 
 
School-level data use 
 
          
     All 1345 3.02 .72  2.0 19.2 45.9 32.9   
           
     Grades 3-5 (elem.) 830 3.12 .68  1.6 15.2 46.5 36.7  
.3 
     Grades 6-8 (middle) 509 2.87 .74  2.6 25.5 45.0 26.9  
           
     Title I eligible 638 3.14 .68  .9 15.7 44.2 39.2  
.3 
     Title I non-eligible 587 2.91 .74  3.2 22.3 46.7 27.8  
           
Class-level data use 
 
         
 
     All 1390 2.97 .60  .9 18.2 57.9 23.0   
           
     Grades 3-5 (elem.) 848 3.02 .58  .8 14.3 60.3 24.6  
.2 
     Grades 6-8 (middle) 536 2.88 .63  .9 24.6 53.9 20.5  
           
     Title I eligible 659 3.06 .61  .5 16.2 54.0 29.3  
.3 
     Title I non-eligible 608 2.87 .58  1.5 20.7 61.7 16.1  
           
Professional learning 
community 
 
         
 
     All 1328 2.27 .56  6.4 60.4 31.0 2.2   
           
     Grades 3-5 (elem.) 808 2.32 .57  5.3 58.5 33.5 2.6  
.2 
     Grades 6-8 (middle) 514 2.20 .55  8.0 63.1 27.3 1.6  
           
     Title I eligible 626 2.29 .58  6.5 57.3 33.5 2.7  
.1      Title I non-eligible 
 
583 2.24 .53  6.4 64.1 28.0 1.5  
Notes. 1 Scale: 1 = not at all; 2 = to a small extent; 3 = to a moderate extent; 4 = to a great extent.  
2 Frequencies were based on scale scores rounded to the closest whole number: 1.00 to 1.49 = not at all; 
1.50 to 2.49 = to a small extent; 2.50 to 3.49 = to a moderate extent; 3.5 to 4 = to a great extent.  
3 A standardized difference (std. dif.) is the difference between the means of two groups, measured in 
terms of how many averaged standard deviations. A standardized difference of less than .5 is considered 
small, .5 to .8 medium, and greater than .8 large.   
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Table 12 
Data System Availability for Survey Sample and by School Level and School Income  
 
 
Frequencies  
(valid %) 
 All  Grades 3-5 
(elem.) 
Grades 6-8 
(middle) 
 Title I 
eligible 
Title I 
non-elig. 
 (n=1097)  (n=671) (n=421)  (n=518) (n=475) 
        
One system with more  
data types (LPMS) 
294 
(26.8%) 
 
 160 
(23.8%) 
* 
134 
(31.9%) 
** 
 157 
(30.3%) 
117 
(24.6%) 
Two+ systems with more 
data types 
250 
(22.8%) 
 
 145 
(19.8%) 
102 
(17.6%) 
 145 
(28.0%) 
*** 
77 
(16.2%) 
*** 
One system with fewer  
data types 
207 
(18.9%) 
 
 133 
(21.6%) 
74 
(24.3%) 
 82 
(15.8%) 
** 
108 
(22.7%) 
** 
Two+ systems with fewer 
data types 
96 
(8.8%) 
 
 73 
(10.9%) 
** 
23 
(5.5%) 
** 
 48 
(9.3%) 
38 
(8.0%) 
No system 250 
(22.8%) 
 160 
(23.8%) 
87 
(20.7%) 
 86 
(16.6%) 
*** 
135 
(28.4%) 
*** 
        
χ2   17.39  40.47 
df   4  4 
p 
 
  .002  .001 
Note. Significance testing of cell frequencies was based on analysis of standardized residual (Haberman, 
1973; Sheskin, 2011) in which the differences between observed and expected cell frequencies are 
converted to Z-scores, *p < .10, **p < .05, ***p < .01, two-tailed.  
 
 Given the current emphasis on school-level data use in education (e.g., Boudett, City & 
Murnane, 2006; Love, 2009), it is to no surprise that teachers, on average, reported using data for 
grade- or subject-team planning and school-wide decision making to a moderate extent (scale 
mean of 3.02). At the same time, survey participants also reported using data for class-level 
instructional planning and for giving feedback to students to a moderate extent (scale mean of 
2.97). Teachers’ school- and class-level data use did not vary systematically by school level and 
school income (standardized differences of .2 and .3, respectively). However, frequency 
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distributions suggested that some variation existed among individual teachers. About half (46%) 
of respondents reported using data at the school-level to a moderate extent, but one in five (19%) 
and one in three (33%) reported small and great extents of school-level data use. More than half 
(58%) reported a moderate extent of class-level data use, still one in five reported using data at 
the class-level to a small or great extent (18% and 23%, respectively). Such variations 
encouraged further inquiry to better understand school conditions and other context influences 
that might account for the differences in data use among individual teachers.  
 As described in the Review of Literature chapter, most data use models suggest that  
professional learning community (PLC) conditions and technological data management tools are 
particularly important for supporting teachers’ data use (e.g., Mandinach, Honey, Light, & 
Brunner, 2008; Means, Padilla, & Gallagher, 2010). Survey results found that despite policy 
emphasis, a majority of teachers (60%) described having PLC conditions at their school only to a 
small extent (scale mean of 2.27, standard deviation of .56). On average, teachers of elementary 
and middle grades reported similar extents of PLC (standardized difference of .2). PLC 
conditions also did not vary systematically for teachers in Title I eligible and non-eligible 
schools (standardized difference of .1).  
 Data use policies might have a stronger influence on data management tool availability. 
A majority of survey respondents (77%) reported having some kind of electronic data system at 
their school; 27% had a comprehensive LPMS (one system with more data types) and another 
20% had electronic access to the same range of data through two or more systems. As shown in 
Table 12, Chi-square tests found statistically significant differences in the distribution of data 
system types by school level (χ2 (4, 1092) = 17.39,  p = .002) and by school income (χ2 (4, 993) = 
40.47, p = .001). Post-hoc analysis of standardized residual (Haberman, 1973; Sheskin, 2011) 
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showed that middle-grade teachers were more likely to have a comprehensive LPMS than 
expected (standardized residual of 2.010), while elementary-grade teachers were more likely to 
have two or more data systems containing fewer data types than would be expected (standardized 
residual of 1.8). Teachers in Title I eligible schools were more likely than expected to have two 
or more systems containing more data types (standardized residual of 2.7), while teachers in Title 
I non-eligible schools were more likely than expected to have one system with fewer data types 
or no system at all (standardized residuals of 1.8 and 2.8, respectively). The next section 
describes further analyses investigating the relationships between PLC conditions, data 
management tools, and teachers’ data use. Since exploratory findings showed some differences 
in data system availability by school level and school income, analysis of relationships examined 
potential differences across school contexts.  
 
School Conditions Supporting Teachers’ Data Use  
 Professional learning community (PLC) and technological data management tools tend to 
feature centrally in data use policies and programs, yet few large-scale studies have 
systematically examined their contribution to increasing teachers’ data use. To that end, this 
study analyzed statewide survey data using statistical tests. The role of PLC and data systems 
were first assessed separately using correlations analysis and analysis of variance (ANOVA). 
Then, how much these school conditions collectively contributed to teachers’ data use were 
measured using multiple regression analysis. All analyses were conducted separately for school- 
and class-level data use, but overall interpretations are drawn based on examining results for 
both levels.   
                                                 
10 A standardized residual is the difference between expected and observed cell frequencies, converted to 
a Z-score. A standardized residual (absolute value) greater than 1.28 corresponds to p < .10; greater than 
1.645 corresponds to p < .05; greater than 2.33 corresponds to p < .01.  
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 Pearson’s correlations analysis found positive relationships between PLC and teachers’ 
data use (r = .244, p < .001 for school-level data use; r = .301, p < .001 for class-level data use). 
These results meant that teachers who described having a stronger professional learning 
community at their school also reported using data to a greater extent, at both the school and 
class level. Consistent with most data use models in the literature (e.g., Boudett, City, & 
Murnane, 2006; Mandinach, Honey, Light, & Brunner, 2008), school structures, routines, and 
norms that support teachers in learning and working together seem to support teachers in using 
data for decision making and instructional planning.   
 One-way ANOVA results indicated that data management tools also had a statistically 
significant relationship with teachers’ data use (F (4, 1054) = 7.62, p < .001 for school level and 
F (4, 1076) = 4.19, p = .002 for class level). More specifically, Tukey tests showed that teachers 
with a comprehensive LPMS (one system with more data types) reported greater extents of 
school- and class-level data use (means of 3.14 and 3.08, respectively) than those without any 
electronic data system (means of 2.84 and 2.87, respectively). The mean differences of .30 and 
.21 were statistically significant (p < .001 and p = .001, respectively). 
 Those who had electronic access to more data types through two or more systems also 
reported a significantly greater extent of school-level data use (mean of 3.13) than those without 
any electronic data system (mean of 2.84). The mean difference of .29 was statistically 
significant (p < .001). However, the difference in class-level data use for teachers who had 
electronic access to more data types through two or more systems and those without any 
electronic data system was not statistically significant. Teachers with electronic access to fewer 
data types, whether they were accessible through one or multiple systems, also did not seem to 
use data to greater extents than those without any electronic data system (see Table 13 for all 
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group means). Overall, ANOVA results support claims about the value of data management 
tools, particular of comprehensive data systems (LPMS), in supporting teachers’ data use. 
Table 13 
School- and Class-Level Data Use by Data-System Group     
 School-level data use  Class-level data use 
 M SD  M SD 
One system with more data types (LPMS) 3.14 .68  3.08 .62 
Two+ systems with more data types 3.13 .67  3.00 .59 
One system with fewer data types 2.96 .72  2.98 .60 
Two+ systems with fewer data types 2.98 .72  2.93 .60 
No system 2.84 .76  2.87 .59 
Note. Scale: 1=not at all; 2=to a small extent; 3=to a moderate extent; 4=to a great extent. 
   
 Regression analysis was employed to measure the extent to which PLC and technological 
data management tools collectively accounted for teachers’ data use. Initial and final regression 
models predicting school- and class-level data use are shown in Table 14 and 15, respectively. 
For the entire survey sample, PLC, data-system group, school level, and school income variables 
collectively accounted for 11% of the variance in school-level data use (F (7, 902) = 17.56, p < 
.001) and 13% of the variance in class-level data use (F (7, 924) = 21.35, p < .001). 
 In the final regression models, PLC was a statistically significant predictor of both 
school- and class-level data use (B = .26, t = 6.38, p < .001 and B = .32, t = 9.29, p < .001, 
respectively), which was consistent with simple correlation results. Consistent with ANOVA 
results, those who had a comprehensive LPMS reported a greater extent of school- and class-
level data use than those who did not have a data management system (B = .19, t = 2.87, p < .01 
and B = .11, t = 1.99, p = .05, respectively). Those with multiple data systems containing more 
data types also reported a greater extent of school-level data use than those who did not have a 
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data management system (B = .17, t = 2.51, p = .01). Although school level (elementary or 
middle grades) and school income (Title I eligible or non-eligible) were statistically significant 
predictors of teachers’ data use (see Table 11), regression analysis did not find any interaction 
variable involving school level and school income to be statistically significant. These results 
meant that the relationship between PLC, data system, and teachers’ data use did not differ 
significantly by school level and school income.  
Summary. Statistical testing provided converging evidence that professional learning 
community (PLC) and comprehensive data systems (LPMS) positively support teachers’ school- 
and class-level data use. Subsample analysis showed that PLC and LPMS were important for 
elementary- and middle-grade teachers, and those in higher- and lower-income school settings. 
Statistical analysis also showed that these supposed key supports accounted only for a small 
fraction of the variance in teachers’ data use (11% for school-level and 13 % for class-level data 
use). In the next section, qualitative findings offering further explanation for the role and 
limitations of organizational supports are described. Qualitative findings also shed light on 
teachers’ individual contexts that might exert important influences on the extent and ways in 
which they use data. 
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Table 14  
Multiple Regression Predicting School-Level Data Use 
Variable First Model  Final Model 
B SE β   B SE β  
Constant 1.954 .385    2.113 .100   
Elementary .084 .431 .057   .190 .047 .130 *** 
Title I eligible .079 .401 .055   .217 .046 .151 *** 
PLC .338 .185 .265 *  .262 .041 .205 *** 
One system w/ more data types (LPMS) .020 .528 .012   .190 .066 .119 *** 
Two+ system w/ more data types .007 .573 .004   .173 .069 .101 *** 
One system w/ fewer data types .123 .551 .066   .060 .072 .032  
Two+ system w/ fewer data types .059 .864 .024   -.010 .090 -.004  
Elementary X PLC .002 .017 .044       
Title I eligible X PLC .009 .016 .190       
One system w/ more data types (LPMS) 
X PLC 
.007 .020 .122       
Two+ system w/ more data types 
X PLC 
.004 .022 .071       
One system w/ fewer data types 
X PLC 
-.003 .022 -.048       
Two+ system w/ fewer data types 
X PLC 
-.001 .031 -.010       
One system w/ more data types (LPMS) 
X Elementary 
.655 .583 .328       
Two+ system w/ more data types 
X Elementary 
.595 .575 .283       
One system w/ fewer data types 
X Elementary 
.977 .674 .436       
Two+ system w/ fewer data types 
X Elementary 
-.078 .887 -.027       
One system w/ more data types (LPMS) 
X Title I eligible 
.220 .550 .112       
Two+ system w/ more data types 
X Title I eligible 
.153 .584 .076       
One system w/ fewer data types 
X Title I eligible 
-.396 .651 -.149       
Two+ system w/ fewer data types 
X Title I eligible 
.910 .792 .275       
One system w/ more data types (LPMS) 
X PLC X Elementary 
-.024 .022 -.379       
Two+ system w/ more data types 
X PLC X Elementary 
-.018 .022 -.241       
One system w/ fewer data types 
X PLC X Elementary 
-.029 .026 -.371       
Two+ system w/ fewer data types 
X PLC X Elementary 
.002 .032 .016       
(continued) 
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Table 14 (continued) 
Variable First Model  Final Model 
B SE β   B SE β  
 
One system w/ more data types (LPMS) 
X PLC X Title I eligible 
-.011 .020 -.161       
Two+ system w/ more data types 
X PLC X Title I eligible 
-.010 .022 -.146       
One system w/ fewer data types 
X PLC X Title I eligible 
.005 .024 .051       
Two+ system w/ fewer data types 
X PLC X Title I eligible 
-.037 .029 -.323       
R2 .108  .113 
F 4.795***  17.563*** 
Notes. The final model was obtained using the backward elimination method (Kleinbaum, Kupper, 
Nizam, & Muller, 2008); non-significant interaction variables were removed one at a time, starting with 
the least significant. *p < .10, **p < .05, ***p < .01, two-tailed. 
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Table 15 
  
Multiple Regression Predicting Class-Level Data Use 
Variable First Model  Final Model 
B SE β   B SE β  
Constant 2.148 .305    2.066 .082   
Elementary -.026 .347 -.021   .100 .038 .081 *** 
Title I eligible .284 .325 .235   .176 .038 .146 *** 
PLC .277 .147 .257 *  .315 .034 .292 *** 
One system w/ more data types (LPMS) .144 .429 .107   .107 .054 .079 ** 
Two+ system w/ more data types .051 .462 .036   .028 .056 .020  
One system w/ fewer data types -.026 .447 -.017   .064 058 .041  
Two+ system w/ fewer data types -.784 .711 -.373   -.047 .073 -.022  
Elementary X PLC .003 .014 .080       
Title I eligible X PLC -.002 .013 -.047       
One system w/ more data types (LPMS) 
X PLC 
.002 .016 .036       
Two+ system w/ more data types 
X PLC 
-.002 .018 -.050       
One system w/ fewer data types 
X PLC 
.002 .017 .030       
Two+ system w/ fewer data types 
X PLC 
.027 .026 .361       
One system w/ more data types (LPMS) 
X Elementary 
.151 .475 .089       
Two+ system w/ more data types 
X Elementary 
.454 .468 .255       
One system w/ fewer data types 
X Elementary 
.679 .548 .358       
Two+ system w/ fewer data types 
X Elementary 
.340 .731 .140       
One system w/ more data types (LPMS) 
X Title I eligible 
-.622 .449 -.374       
Two+ system w/ more data types 
X Title I eligible 
-.596 .477 -.351       
One system w/ fewer data types 
X Title I eligible 
-.403 .528 -.182       
Two+ system w/ fewer data types 
X Title I eligible 
1.026 .652 .369       
One system w/ more data types (LPMS) 
X PLC X Elementary 
-.007 .018 -.121       
Two+ system w/ more data types 
X PLC X Elementary 
-.014 .018 -.221       
One system w/ fewer data types 
X PLC X Elementary 
-.019 .021 -.294       
Two+ system w/ fewer data types 
X PLC X Elementary 
-.012 .026 -.143       
(continued) 
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Table 15 (continued) 
  
Variable First Model  Final Model 
B SE β   B SE β  
 
One system w/ more data types (LPMS) 
X PLC X Title I eligible 
 
.018 
 
.017 
 
.317 
      
Two+ system w/ more data types 
X PLC X Title I eligible 
.021 .018 .362       
One system w/ fewer data types 
X PLC X Title I eligible 
.012 .020 .148       
Two+ system w/ fewer data types 
X PLC X Title I eligible 
-.037 .024 -.380       
R2 .108  .113 
F 4.795***  17.563*** 
Notes. The final model obtained using the backward elimination method (Kleinbaum, Kupper, Nizam, & 
Muller, 2008); non-significant interaction variables were removed one at a time, starting with the least 
significant. *p < .10, **p < .05, ***p < .01, two-tailed. 
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Organizational and Individual Contexts Influencing Data Use  
 Open-ended survey responses as well as qualitative data from a one school site provided 
some explanation for the quantitative findings described in the previous section. In their own 
words and through their behavior, teachers described and showed the importance as well as 
limitations of professional learning community (PLC) conditions and data tools in supporting 
their data use. Teachers also revealed the beliefs, knowledge, and motivations (Coburn & Turner, 
2011) driving and shaping their data use practice, which helped to explain the variance in data 
use unaccounted for by PLC and data management tools. Below, qualitative findings explaining 
the role of organizational conditions are reported first, followed by findings about teachers’ 
individual contexts that shaped the extent and ways in which teachers used data in decision 
making and instructional planning at Zenia Elementary School (ZES).     
 Organizational context conditions. In their written comments, survey respondents 
reported mixed opinions about PLCs. Out of 788 item respondents, 354 teachers described the 
benefits of working and learning with other teachers, while 307 teachers described limitations 
(see Appendix N for tabulated qualitative survey analysis results). The most common benefits 
teachers reported had to do with the ideas, insights, strategies, and/or materials that they could 
learn from colleagues by working and learning together (mentioned by 224 teachers). As one 
elementary-grade teacher wrote, “Hearing and seeing new ideas and methods inspire me to try 
something that I think will benefit my class.” A middle-grade teacher said in a similar vein, “We 
can share ideas about what does or doesn’t work as we create units, projects, and assessments.”  
 At the same time, many teachers reported having insufficient time, financial, and human 
resources for deep and sustainable professional learning and collaboration (mentioned by 213 
teachers). As one elementary-grade teacher wrote:  
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Overall, there seems to be more emphasis on learning all these ideas [to improve 
instruction], but no time to think and talk through how we would implement the 
changes. As a result, many teachers learn strategies, but never implement them. 
  
Over 100 teachers described competing demands for their time and energy, in particular, from 
too many initiatives happening at their school and high-stakes accountability policies. In the 
words of one middle-grade teacher:  
With the demands of Response to Intervention (RTI), making adequate yearly 
progress (AYP), and the lack of state funding, there is not enough time or money 
to work together as cohesively as we had in the past. We meet only once a month 
and it is totally consumed by looking at the common core curriculum standards. 
 
Consequently, a group of teachers might have good ideas for improving teaching and learning, 
but ultimately lack time, energy, and leadership support to follow through to make substantial 
instructional changes at their school.  
 Survey respondents also described if, and how, benchmark assessments contributed to 
their teaching and learning for their students. Although their responses about benchmark 
assessments do not entirely reflect their opinions about other data sources or about 
comprehensive data management systems (LPMS), benchmark assessments are considered a 
critical data source to guide instructional decision making and a common component of LPMS 
(Burch & Hayes, 2009; Herman, Osmundson, & Dietel, 2010). About half of item respondents 
(415 of 822) claimed to use benchmark assessment data to better understand student learning 
and/or to inform their instructional decisions, but 381 of the 415 described using the data rather 
superficially as illustrated by typical comments like these:  
Benchmark assessments give me feedback…we need to be aware of students’ 
progress throughout the school year to modify or improve current teaching and 
learning strategies. (Middle-grade teacher in a small urban school) 
 
Benchmark testing helps me monitor progress and plan for individual students 
where they are struggling. (Elementary-grade teacher in a suburban school) 
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Benchmark assessment data appeared to be useful in giving teachers some indication of student 
progress and for identifying students who were struggling. But it was unclear if, and how, 
benchmark assessment data actually helped teachers to make specific instructional decisions and 
guided teachers’ responses to improve teaching and learning. 
 Teachers’ explicit criticism of benchmark assessment data had mostly to do with their 
technical quality. Even though a handful of teachers acknowledged the strengths of benchmark 
assessments (e.g., data were available on a more frequent basis, reports were easily accessed 
through electronic data systems), 84 teachers commented that benchmark data may not 
accurately or reliably measure students’ knowledge and skills. As one teacher wrote, “I 
constantly see discrepancies in my students' benchmark scores compared to their classroom 
performance.” Another teacher wrote, “Sometimes the results can be skewed due to only one or 
two questions in a particular area.” Benchmark assessment results may be particularly 
problematic for students far above or below grade level, for whom the test was too easy or too 
hard. As explained by one Special Education teacher, “My students are at least two grade-levels 
behind so they constantly fail the benchmark tests. Therefore, benchmark results have not 
changed my teaching or my students’ learning.” An English language learning (ELL) teacher 
shared a similar comment, “My ELL students find those assessments especially hard. I believe 
they do not show their whole potential due to their lack of language proficiency.” 
 Qualitative data from Zenia Elementary School (ZES) showed that exemplary 
organizational conditions may boost teachers’ data use more effectively. ZES teachers had 
formal and informal structures for working and learning together (e.g., school-level problem-
solving meetings, common planning period for grade-level teams) and strong collaborative 
norms (e.g., willingness to share lesson plans and support one another in implementing new 
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curriculum). They also had access to multiple data management systems, including an exemplary 
LPMS and additional web-based systems with instructionally-useful features (e.g., videos).  
 In a “best case” context like ZES, the importance of PLC conditions in helping teachers 
to use data for decision making and instructional planning was evident. In particular, nearly all 
ZES teachers described the value of problem-solving team (PST) meetings that brought “a 
diverse group of people in the building together”—including the principal, school service 
personnel (e.g., social workers and counselors), and teachers representing lower elementary, 
upper elementary, Regular Education and Special Education—to discuss students who were 
performing poorly and not showing improvement. ZES teachers also expressed appreciation for 
the support of their grade-level colleagues; most grade teams at ZES had routine meetings to co-
plan, share lesson plans and instructional materials, etc. Teachers also said that they turned to 
one another to discuss problems outside of formal meetings. One teacher shared an example of 
seeking help from a more experienced colleague:  
On a recent math test, the kids did not do well. They did well on assignments, but 
not the test! My colleague looked at the test and said it was reading heavy. Then 
we talked about different ways to modify the test. 
   
 All study participants spoke positively about the district’s LPMS, DataWorld, which 
teachers described as a “quick and simple tool…for a real quick access to look and see into my 
students’ history.” DataWorld seemed to be especially useful at the start of the year before 
teachers had other information about their students. As one teacher explained, “With DataWorld, 
we have a better starting point in the fall...we feel better prepared.” In addition, ZES teachers 
also appreciated assessment-specific data systems (e.g., DIBELS data system, Discovery 
Education’s CBAS) that provided more detailed information (e.g., item-level reports) and useful 
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instructional resources not available through DataWorld. One teacher described the features of 
CBAS she11 found helpful:  
In the Discovery website, you can click on the test question and it tells you the 
standard, for example, distinguishing main ideas and supporting details. Then 
there’s a link for additional resources to teach it, for example, a video to look for 
the main idea. So if I want to reteach main idea, I could bring in the video! 
 
 Individual context influences. Although no one at ZES would dispute the role of 
organizational conditions in supporting teachers’ data use, results from observations, focus 
groups, and interviews suggested that more collaboration time and data of higher technical 
quality alone would not be adequate to ensure greater data use. Findings from ZES revealed that 
teachers’ data use was driven and shaped by teachers’ individual context as well as school 
characteristics. As Coburn and Turner (2011) recently theorized, “interpretive processes—
noticing, interpreting, and constructing implications for action—are shaped by individual beliefs, 
knowledge, and motivation and influenced by the nature and patterns of social interaction” (p. 
177). This study indeed found that teachers’ commitment to data-based decision making and 
instructional planning, and the ways in which teachers interpreted and responded to data, were 
substantially influenced by their individual and shared perspectives about students, teaching, and 
learning. 
Like in many urban and small-urban schools, many ZES students came from “lower 
economic backgrounds” and often from single-parent homes (“7 of my 21 students have a dad 
living at home”). For a variety of reasons, most did not have much academic support from their 
family. One school service personnel explained, “Some parents have two or three jobs and many 
little ones…some have no transportation or a working phone…for some parents, school was not 
                                                 
11 Throughout this chapter, the singular pronoun is “she” for any teacher and “he” for any student. This 
convention was chosen to protect the anonymity of the only male teacher at ZES, as well as to improve 
the clarity of sentences involving unnamed teachers and students.   
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wonderful for them and not important for their children.” While many students came to school 
“really behind,” ZES teachers insisted that their students were capable of learning and growing. 
A lower-grade teacher said, “They are little sponges…how quickly they absorb things!” An 
upper-grade teacher explained the importance of using data to individualize instruction, in order 
to “reach” each and every student: 
They can achieve, they can do things, everybody has gifts to develop…You [as a 
teacher] have to find out where their strengths are, see what they are struggling 
with…The days of lecturing in front of the classroom is over. 
 
 Without the core belief that students can learn and achieve, teachers might not be as 
motivated to use data to inform instruction. As an intervention teacher proclaimed: 
At this school, we want every student to have the opportunity to succeed, a chance 
to do well, to be a star….we do everything we can. 
 
ZES teachers were indeed willing to make the effort to engage in data-based decision making 
even though they described the process of using data as time- and energy-consuming. In the 
words of a problem-solving team member:  
It’s exhausting! After the problem-solving team meeting, there are notes to 
organize, stuff to be ready for the next day because now you’ve fallen 
behind…But we’ve had success with kids, we’ve seen it work…so we’ll scrape 
up more minutes and do our best. 
 
 Furthermore, ZES teachers’ motivation to care for students holistically—not only as 
learners, but as children—explained the range of data/information types they attended to and 
how they interpreted student needs. Many ZES teachers described their responsibility as teachers 
in terms similar to what this lower-grade teacher said:  
We have to remember they are kids…we need to know each student as an 
individual…they need to have the basics before they can learn. 
 ZES teachers were particularly attentive to students’ socio-emotional and physical needs 
that could be affecting their ability to focus and learn at school, based on the knowledge that 
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students have interrelated needs. An upper-grade teacher shared an example, “I have one student 
with a tough home life, older siblings in gangs, acted up a lot in the last grade, failed two tests at 
the start of the year.” Whatever home environment students came from, ZES teachers reported 
making best efforts to make students feel safe and motivated in school. They emphasized the 
importance building positive student-teacher relationships, especially with students “who have a 
lot going on at home.” In the example above, the teacher explained her approach in supporting 
this student as follows:  
Once an hour, I make sure I go up to him, ask how it’s going, which lets him 
know that he’s important…He passed the third test and hasn’t been to the office 
yet this year [for behavior problems]. 
 
 In the context of this school community, supporting student learning sometimes involved 
obtaining basic necessities for them. Hunger was a common issue facing many ZES students, 
which the teachers tried to address. An intervention teacher explained how hunger affected 
students, “One of my students was having issues hoarding food. Well, he is hungry! If he comes 
to school hungry, how is he supposed to focus on school work?” Consequently, this teacher 
always had granola bars on her desk for whenever a student needed a snack. The school also 
arranged for some students to receive food for the weekend through a “backpack program” 
organized by a local-area church. Many teachers described using “money out of our own 
pockets” to obtain food, clothing, and shoes for their students, taking it upon themselves to 
provide students with the “basics” they need to engage in school and to achieve. 
 The existing research literature suggests that ZES teachers may be similar as well as 
unique from the larger teacher population in terms of their beliefs, knowledge, and motivations. 
A 2011 survey administered to a nationally-representative sample of pk-12 public school 
teachers (n = 10,212) found that teachers routinely “go above and beyond to support students” 
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(p. 13), working an average of 3 hours and 20 minutes beyond their required work day to provide 
tutoring and extra academic help, communicating with parents, etc. (Scholastic, 2012). On the 
other hand, numerous researchers have documented a rampant deficit perspective among public 
school teachers (Collins, 1988; Delpit, 1995; Ford & Grantham, 2003; Gorski, 2008; Sleeter, 
2004); teachers with a deficit perspective consciously or subconsciously attribute low student 
achievement to what student lack, blaming low academic performance on students, their families 
or communities instead of school conditions that may be causing learning problems (e.g., 
culturally-biased curriculum and instruction, low expectations for low-income minority 
students).  
This study has only begun a partial exploration in one school site. Teachers’ perspectives 
are likely to vary by individual and school. Teachers likely have complex and even contradictory 
beliefs, knowledge, and motivation. Findings do suggest that supporting teachers’ data use 
practice is not only a matter of having the “right” organizational conditions. Data tools and 
professional learning conditions may enable and facilitate data use, but organizational 
affordances can never guarantee that data are used in specific ways to inform and improve 
instruction. Teachers are ultimately thinking beings who make meaning from data in alignment 
with their existing beliefs, knowledge, and motivation.   
Summary. The current literature commonly highlights organizational supports for data 
use (e.g., data system development). In their self-reports (i.e., survey responses), teachers 
similarly implied that having data sources of higher technical quality and more collaboration 
time would improve their data-based decision making. But this study found that data use is 
ultimately a more complex human-driven practice, indelibly shaped by teachers who have the 
agency to interpret and respond to data as they see fit. Results from observations, focus groups, 
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and interviews suggest that teachers do not automatically use data when provided with the 
“right” organizational conditions and technological tools. Professional learning communities 
seem to play an important role in creating the opportunities for data use, while LPMS and other 
data management systems are valuable for facilitating teachers’ access to some data. At the same 
time, teachers engage with data and interpret them based on knowledge and beliefs about their 
students (e.g., their potential to achieve, an individual student’s needs) and the motivation to 
fulfill what they consider to be their role and responsibility.  
 
Data Use Consequences on Instruction   
 The prescriptive data use models currently dominant in the research literature expect 
teachers to use data for class- and school-level decision making (e.g., Boudett, City, & Murnane, 
2006; Goldring & Berends, 2009; Kowalsky, Lasley, & Mahoney, 2008). Presumably, if teachers 
use data in systematic and rational ways (e.g., to set instructional improvement goals, monitor 
student progress, and evaluate policies and programs), teaching and learning will improve. 
However, only a handful of studies have examined how teachers actually interpret and use data 
to begin to evaluate the consequences of data use. Two important works (Goertz, Oláh, & 
Riggan, 2009; Shepard, Davidson, and Bowman, 2011) have examined class-level data use in 
greater detail. To contribute to the empirical gap in the data use literature, this study included 
observations of school-level data use at ZES. 
 ZES teachers had two main school-level data use structures/routines. In problem-solving 
team (PST) meetings, teachers used data in deliberating about the school’s lowest-performing 
students. In grade-team (GT) meetings, teachers of the same grade used data for daily or weekly 
instructional planning with one another. PST discussions usually drew on multiple sources of 
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student performance data (state test scores, district test scores, grades history, classroom quizzes 
and assignments, etc.) and non-performance information (socio-emotional adjustment, behavior, 
home situation, etc.) for a “big picture” perspective about each student’s challenges, needs, and 
progress. In contrast, teachers in GT meetings were more likely to examine just the most recent 
assessment data (e.g., latest benchmark results, the week’s quizzes) for the whole grade or class 
to discuss teaching and learning issues and make instructional decisions. Observations of data 
use in the two contexts allowed for some comparison of how teachers might interpret and 
respond to data in different contexts for different purposes.  
 Teachers’ diagnoses. Consistent with what previous studies found (Goertz, Oláh, & 
Riggan, 2009; Shepard, Davidson, and Bowman, 2011), ZES teachers’ diagnoses in both PST 
and GT contexts varied in specificity (depth of diagnosis) and etiology (causal attribution). 
Whether they were using multiple data types and sources in PST meetings or data from a single 
assessment in GT meetings, ZES teachers’ diagnoses fell into four general categories: specific 
conceptual, organizational, general cognitive, and contextual/external. The categories are 
described and illustrated with examples below and summarized in Table 16.  
 Specific conceptual diagnoses referred to content strands, knowledge, ideas, or skills that 
students have not yet understood or mastered, which could explain poor performance on one or 
more assessments. For example, in one PST discussion, a teacher identified specific reading 
skills that a student lacked (“he is not consistently able to blend sounds to read whole words, 
often doesn’t remember the silent e;” PST meeting on 10/20/2011, student #5). In a GT meeting 
after teachers reviewed students’ latest writing assignments, they identified writing knowledge 
that students need to master (“some [students] still don’t get that they need to start sentences with 
a capital letter and end them with a period;” GT meeting on 10/26/2011). 
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 Organizational diagnoses identified classroom or school arrangements that presented a 
challenge or barrier to student learning. For example, teachers often made the diagnosis that a 
student needed more adult support during independent work time (“he needs help reading the 
verbal instructions but can actually do the math once we explain;” PST meeting on 10/20/2011, 
student #8). Other organizational diagnoses had to do with identifying a mismatch between a 
student and his reading group/level or assignment (“he needs to read books at his reading level, 
not what his friends are reading,” PST meeting on 10/20/2011, student #6). Unlike specific 
conceptual diagnoses that could inform teachers about what to target in their teaching or how to 
reteach, organizational diagnoses have more to do with resource allocation and deciding who 
gets what from preexisting options.      
 General cognitive diagnoses referred to neurological-based disorders and issues that were 
identified to be the root cause of a student’s learning and school adjustment problems. These 
included problems with mental processing (“when I explain the instruction, he seems to be in a 
daze;” PST meeting on 2/24/2012, student #8), memory (“he will know it one day, but forgets by 
tomorrow;” PST meeting on 2/24/2012, student #5), and attention (“he needs to be redirected all 
the time;” PST meeting on 2/24/2012, student #14). Note that teachers’ general cognitive 
diagnoses did not always coincide with medical diagnoses made by a health care professional. 
Unlike specific conceptual and organizational diagnoses that can inform teachers’ classroom 
decisions (e.g., what to reteach, how to adjust small groups), general cognitive diagnoses 
signaled more serious issues that cannot be adequately addressed by teachers within the scope of 
normal classroom instruction. Students with general cognitive diagnoses may need specialized 
instruction and/or higher-intensity interventions that were typically provided by specialists 
and/or the Special Education program.          
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 Contextual/external diagnoses encompassed social, emotional, physical issues that were 
affecting a student’s learning engagement and academic success. Contextual issues included low 
confidence (“he doesn’t participate in class because he doesn’t want to make a mistake;” PST 
meeting on 2/24/2012, student #19), frequent emotional outbursts (“when he doesn’t want to do 
the work he starts screaming and crying;” PST meeting on 2/24/2012, student #18), and frequent 
tardiness and absences (“he often comes to school late so he would miss reading practice in the 
morning;” GT meeting on 11/01/2011). Sometimes such issues were related to “home issues”—
students’ circumstances and situations outside the class and school realm (e.g., ill or elderly 
parent/guardian, overwhelmed single parent, and families in financial trouble). Teachers might 
try to address these situations so that students have the opportunity to engage and succeed in 
school or use such diagnoses to justify and excuse students’ low performance.    
Table 16 
ZES Teachers’ Diagnoses 
Diagnosis category Definition Examples 
Specific conceptual Content strands, knowledge, ideas, or 
skills that students have not yet 
understood or mastered 
 Reading skill (e.g., blending 
sounds) 
 Writing knowledge (e.g., ending 
sentences with period) 
 
Organizational Classroom or school arrangements that 
present a challenge or barrier to student 
learning 
 More adult support needed for 
independent work  
 Student grouping needed to be 
adjusted  
 
General cognitive Neurological-based disorders and 
issues (medically diagnosed or 
otherwise) identified as the root cause 
of a student’s learning problems 
  
 Mental processing difficulty 
 Memory problems 
 Short attention/inattention 
 
Contextual/external Social, emotional, physical issues that 
affect students’ learning engagement 
and academic success, which could be 
attributed to students’ home 
circumstances or conditions 
 Low confidence 
 Emotional volatility 
 Frequent tardiness/absences 
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 Analysis of PST diagnoses revealed some patterns in how teachers understood the 
learning problems of ZES’s lowest-performing students. Consistent with their motivation to 
understand students’ needs holistically, ZES teachers made two or more interrelated diagnoses 
for 17 of the 20 students discussed in observed PST meetings (see Appendix O for details about 
each student’s diagnoses). For example, one of the students they discussed had difficulty 
engaging with an intervention program requiring independent work (organizational diagnosis), in 
part because he had attention deficit disorder (general cognitive diagnosis) but lost health 
insurance to pay for medicine (contextual/external diagnosis). His classroom teacher explained 
how this student’s instructional need, neurological condition, and financial circumstances all 
contributed to his learning difficulty: 
He is in a math intervention group but as the data show, he was flat-lining…He 
doesn’t do well at the computer by himself…He wasn’t able to focus without his 
medication… He’s not been on his medication because mom has a second job so 
her Medicare stopped. 
 
 A closer examination of PST diagnoses did show that some types of diagnoses were more 
common than others. Teachers made more contextual/external and general cognitive diagnoses 
(for 17 and 15 students, respectively) than specific conceptual or organizational diagnoses (for 3 
and 11 students, respectively). Using a wide range of data/information to “look at the big 
picture,” teachers almost always identified contextual issues—socio-emotional and physical 
problems—that were likely affecting a student’s academic engagement and performance. Most 
of the students discussed at PST meetings were also diagnosed with general cognitive issues 
(e.g., mental processing problem, attention deficit) that contributed to their learning difficulties.      
 ZES teachers discussed instructional problems to some extent in PST meetings, making 
specific conceptual and/or organizational diagnoses for 13 of the 20 students. But they made 
more organizational than specific conceptual diagnoses (for 11 and 3 students, respectively). In 
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other words, the instructional problems teachers saw with regard to ZES’s lowest-performing 
students were more likely about instructional arrangements (e.g., not enough teacher attention, 
incorrect grouping of students) rather than issues of instructional content or approach (e.g., what 
knowledge/skills students need to be taught, more and less effective teaching strategies). The 
excerpt below in which teachers made organizational, contextual, and general cognitive 
diagnoses illustrates typical PST discussions: 
Student’s teacher: This student still has emotional issues. Math tends to be 
frustrating and triggers his tantrums sometimes. He’s much 
better in small groups and I try to do as much one-on-one. 
 
PST member #1:  He has started taking medication. The school nurse gives it to 
him. 
 
Student’s teacher:  But he is still struggling. He works hard. I wonder if he needs 
speech and language screening. 
 
(PST meeting, 2/24/2012) 
   
 Teachers might presumably make more specific conceptual diagnoses in grade-team (GT) 
meeting discussions that were primarily supposed to be about overall instructional planning 
rather than individual students. Although teachers’ diagnoses in GT meetings were harder to 
quantify (they did not discuss individual students that could be counted as units), their attention 
to and interpretation of data showed tendencies similar to those observed in the PST context. 
Teachers occasionally examined assessment data to identify specific concepts/skills that students 
have yet to grasp, for instance, when they discussed punctuation rules that students failed to 
apply consistently (GT meeting on 10/19/2011). But teachers diagnosed organizational problems 
in a more routine manner. For example, whenever they received the latest benchmark data for 
reading, they identified students who were reading below or above the fluency level of others in 
their reading groups (GT meeting on 10/19/2011, 11/01/2011, and 12/12/2011). 
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 Teachers’ decisions. Ultimately, what matters more than teachers’ diagnoses are what 
they do as a consequence. The different ways ZES teachers responded to data mirrored the types 
of diagnoses they made. In both PST and GT contexts, decisions that had to do with classroom 
instruction fell into two distinct categories: instructional change and instructional arrangement. 
Otherwise teachers’ decisions were about additional services or addressing contextual 
circumstances. Decision categories are explained below and summarized in Table 17. 
 Instructional-change decisions were about what content to teach/reteach or how to 
teach/reteach with different approaches, tools, or materials in the regular classroom. Such 
decisions were likely to follow specific conceptual diagnoses, pinpointing what students needed 
to learn or learn more effectively. In response to such diagnostic information, teachers could 
decide to change their teaching in some way—to adjust their teaching content or use a different 
instructional strategy or approach than what they previously used—to target and improve student 
learning of certain concepts or skills. An example of instructional change was when a teacher 
decided to reteach using songs about math concepts instead of explaining the concepts verbally 
as she had already done (PST meeting on 2/24/2011, student #16). 
 Instructional-arrangement decisions, in contrast, were about which group, assignment, or 
activity to assign to whom, again within the scope of regular classroom instruction. Such 
decisions were likely to follow organizational diagnoses identifying mismatches between 
students and their instructional arrangement. Unlike instructional-change decisions, this category 
did not require teachers to change their teaching repertoire or overall plans. For example, 
teachers often adjusted student groups for reading rounds based on students’ latest reading 
fluency scores (e.g., GT meeting on 11/01/2011); while group membership might change, the 
type of reading instruction that occurred in the groups remained the same.     
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 A third type of decisions had to do with additional services provided outside the scope of 
regular classroom instruction. Particularly in effort to support lowest-performing students with 
general cognitive issues, teachers often decided to assign them to small-group intervention 
programs led by intervention specialists (e.g., PST meeting on 10/7/2011, student #2) or enroll 
them in supplemental services like afterschool tutoring (e.g., PST meeting on 10/20/2011, 
student #6). For some, a school service personnel (e.g., social worker) was assigned to provide 
one-on-one support, for example, checking in with students daily or helping them get settled 
each morning (e.g., PST meeting on 10/20/2011, student #8 and #10). For the purposes of this 
study, Special Education referrals were also included in this category (e.g., PST meeting on 
2/24/2012, student #23); although the Special Education qualifying and placement process was 
much more extensive, the decision to recommend students for Special Education was about 
providing select students with a more intensive and targeted instructional service, instead of 
changing how they were taught in the course of regular instruction (instructional change) or 
changing how the regular classroom was organized (instructional arrangement). 
 A fourth category of decisions aimed to address contextual circumstances affecting 
student engagement and performance in school, naturally following contextual/external 
diagnoses. These decisions often involved communicating or collaborating with students’ parents 
or guardians to address students’ medical, socio-emotional, and academic needs. In the example 
of one student who needed to take his medication for attention deficit disorder more regularly, 
teachers talked with the student’s parent to arrange for him to come to school earlier and have 
medicine with breakfast at school (PST meeting on 2/24/2012, student #15). In another instance, 
teachers and a student’s mother discussed potential male role models for the student whose father 
was recently incarcerated (PST meeting on 10/20/2011, student #11). In several instances, 
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teachers wrote letters to parents/guardians reminding them to bring students to school regularly 
and on time (e.g., PST meeting on 2/24/2012, student #13 and #18).       
Table 17 
ZES Teachers’ Decisions 
Decision category Definition Examples Related diagnoses 
Instructional-
change 
What content to 
teach/reteach or how to 
teach/reteach with different 
approaches, tools, or 
materials in the regular 
classroom 
 
 Rearranging order in which 
units are taught  
 Reinforcing concepts using 
songs instead of more 
verbal explanation   
Specific conceptual 
Instructional-
arrangement 
What group, assignment, or 
activity to assign to whom 
in the regular classroom 
  
 Adjusting student groups 
 Identifying books to match 
each student’s reading level 
Organizational 
Additional 
services 
Specialized, higher-
intensity instruction and/or 
instructional support 
outside the scope of regular 
classroom instruction 
 
 
 Assigning student to small-
group intervention with a 
specialist 
 Enrolling in afterschool 
tutoring 
 Recommending for Special 
Education 
 
General cognitive 
Contextual Efforts to address 
contextual circumstances 
affecting student 
engagement and 
performance, often in 
communication or 
collaboration with 
parents/guardians 
 Working out a routine so 
student takes medication 
regularly 
 Identifying adults who 
would build positive 
relationships with student in 
and out of school  
Contextual/external 
  
The patterns in teachers’ decisions in PST discussions mirrored the patterns in their 
diagnoses (see Appendix P for decisions made for each student). The high frequency of general 
cognitive diagnoses was matched by teachers’ decision to provide additional services for 16 of 
the 20 students. Especially for students with neurological-based issues affecting their attention 
and mental processing, teachers often decided to provide them with higher-intensity specialized 
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support (e.g., small group intervention, one-on-one support from school service personnel). 
Teachers’ decisions for 13 of the 20 students also involved meeting students’ medical and socio-
emotional needs in addition to addressing external situations affecting academic learning (e.g., 
home matters causing poor school attendance). 
 Consistent with their diagnoses patterns, teachers made fewer decisions having to do with 
instruction in the regular classroom in PST discussions. When they did, they made more 
instructional-arrangement than instructional-change decisions (for 8 and 2 students, 
respectively). Teachers were more likely to make small adjustments to student assignments or 
groupings and/or provide extra adult attention, rarely making larger shifts in their instructional 
approach that might substantially improve student engagement and learning. For example, one 
student discussed at a PST meeting has difficulty with reading comprehension. The classroom 
teacher reported on current efforts to improve his reading:  
He gets more help in class, for example, from the parent volunteers…they read 
tests and instructions out loud to him. 
 
The PST ultimately also decided to increase additional services outside of the regular classroom 
for this student, particularly targeting his reading comprehension: 
He already has small-group intervention with the reading specialist twice a week. 
He will start joining reading rounds with a lower-grade classroom, and let’s add 
him to the afterschool reading program [tutoring provided by volunteers]. 
  
In this and most other cases, teachers did not discuss teaching strategies that could be 
implemented by the regular classroom teacher to improve student reading during the bulk of the 
instructional day (e.g., teaching students to use reading comprehension strategies when they 
encounter texts during core instruction).             
 Again, ZES teachers might presumably use data to inform instruction decisions (changes 
and/or arrangements) more frequently in the context of grade-team (GT) meetings. Teachers 
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observed in their GT meetings indeed spent much of the time planning overall classroom 
instruction with one another. For instance, teachers routinely examined performance data for the 
whole class or grade (e.g., the most recent benchmark assessment data) to make decisions about 
class- or grade level instructional focus for upcoming days or weeks. Teachers also shared ideas 
and materials for upcoming learning and assessment activities (e.g., Smartboard lesson to reteach 
math concept, self-assessment writing checklist for students to grade their own work), which 
were somewhat informed by data.  
 Interestingly, the instructional decisions teachers made in GT meetings showed a similar 
pattern to those they made in the PST context; they made more instructional-arrangement than 
instructional-change decisions. For example, teachers routinely used the latest reading 
benchmark data to adjust the way students are grouped (by reading fluency level) for reading 
rounds (GT meeting on 10/19/2011, 11/1/2011, and 12/12/2011), but they rarely discussed 
reading instruction approaches or strategies that could improve student reading. As illustrated 
below, teachers often decided that students needed “more attention” and “smaller groups,” 
without talking specifically about how one-on-one or small group instruction could boost student 
learning (e.g., what strategies might improve reading fluency):  
Teacher 1: Looking at the latest DIBELS report, I think one of my students need 
to be bumped down [to a lower reading-level group]. He’s still at the 
same level since the start of the year [three months ago]. 
 
Teacher 2: Going from nonsense words to oral fluency can be hard. 
 
Teacher 1: I think he needs more attention in a smaller group.   
 
 Even when teachers discussed instructional changes (e.g., in planning reteaching day), 
they seemed more likely to adjust instructional content in response to classroom assessment data 
instead of changing how content would be taught. For example, the excerpt below is from a GT 
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meeting (10/19/2011) in which teachers reacted to a math unit test that was particularly difficult 
for most students. Teachers made the decision to reteach that unit at a later time, but did not 
discuss how they would reteach, possibly using the same instructional approach or strategies that 
did not work the first time: 
Teacher 1: Unit 27 was so problematic! They can’t go from tens and ones to 
making two-digit numbers. The order doesn’t make sense. 
 
Teacher 2: Yes, this didn’t work. We should just come back to it later in the year. 
 
 The next excerpt illustrates the potential challenge for teachers to change the way they 
teach even when they expressed the desire. As observed in several GT meetings, ZES teachers 
considered implementing newly-learned instructional strategies, such as compacting instruction, 
which could help them to differentiate math lessons more effectively. They were initially eager 
to implement this strategy, but eventually decided that neither they nor their students were ready 
for this change. As this example suggests, teachers may need competent, hands-on support to 
implement new teaching methods (which even the teachers at ZES did not have). Otherwise, data 
could leverage teachers’ interest in making instructional changes, but their ideas and plans might 
not be realized. 
Teacher 1: With the pretest you get a pretty good idea of how many kids need 
reteaching, practice, and enrichment…When I’m working with one 
group I need to figure out what the other kids are going to do. 
 
Teacher 2: I worry about the management side of it…even the enrichment kids 
will still need redirection. I don’t want to just send them off… I want 
them to stay on task. 
 
Teacher 1: Gosh, I think we could do this with one more person in the room. 
 
Teacher 2: I almost want to say wait until January…I don’t think the students are 
physically ready for it now. They are not independent, it’s not realistic. 
 
Teacher 1: Yea, not grade-level appropriate. We could do it with a volunteer. It’s 
such a great idea but I’m not ready to do it. 
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Teacher 2: I’m not. 
 
(Grade team meeting, 10/24/2011) 
 
 Findings from ZES are certainly not generalizable, but perhaps not entirely unique. 
Survey respondents showed similar patterns in how they described their data-based instructional 
decisions. Like ZES teachers, survey respondents rarely reported using benchmark assessment 
data to make instructional-change decisions, even though benchmark assessments are often 
designed particularly to provide teachers with the diagnostic data to serve this very purpose 
(Datnow, Park, & Wohlstetter, 2007). Out of 822 item respondents and 609 who described using 
benchmark assessment data in some way, only 35 specifically explained using data for 
instructional-change decisions (e.g., “reteaching what students had trouble with,” “modifying the 
way I teach a concept if students are falling short,” “seeing if I need to slow down,” “choosing 
the reading material they need”).  
 Survey responses also showed that teachers might have different rationales for data use, 
which could predict different outcomes for students. For example, teachers offered different 
explanations for how they group students for small-group instruction. One teacher wrote, “I 
group students lacking similar skills. With each group, I can delve into the specific skills they 
need and teach them more efficiently.” Grouping students by the specific skills they need 
suggests a more fluid and responsive instructional approach, which seems desirable. But another 
teacher wrote, “I use benchmark results to group those who need remediation and those who 
need enrichment,” which seems more akin to tracking that historically has had a negative impact 
on student achievement (Heubert & Hauser, 1999; Oakes, 2005). 
 The fact that over 100 teachers reported using data for test preparation purposes also 
suggests that not all instances of data use are intended or likely to improve student learning. 
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Descriptions of test preparation activities included “helping me focus on what students need for 
the state test,” “getting students ready for taking the state test,” and “predicting success on the 
state test.” While some basic test preparation could be beneficial (e.g., familiarizing students 
with the testing experience), focusing too much on test-taking could actually detract teachers 
from improving how students are taught (Lai & Waltman, 2008; Valli & Buese, 2007). Teachers 
themselves shared mixed opinions about this form of data use. One elementary-grade teacher 
wrote, “Benchmark assessment data help because I can see what I still need to teach before the 
state test rolls around, but I feel that it has not improved my teaching because I teach to the test 
instead of teaching to the children.” One middle-grade teacher wrote, “Benchmark assessment 
data helps us ‘zero in’ on the needs areas of the students, but at the same time, it limits my ability 
to teach integrated topics.” 
 Furthermore, nearly half of item respondents (381 teachers out of 822) claimed to use 
data, but provided no or vague explanation of how. Some wrote that having benchmark 
assessment data informed them about what their students know or don’t know (e.g., “tells me 
about students’ abilities and needs,” “shows where my students are improving or not 
improving”) or helped them to track student progress (e.g., “I can check that my students are 
where they should be at given points during the school year”). However, these 381 teachers did 
not provide further explanation about what they consequently did or how they attempted to 
improve instruction in response to the data. Many teachers seemed to be familiar with the 
potential value of data and benefits of data use (possibly echoing what test-developers and 
guidebooks say). However, this study found minimal evidence that teachers were actually using 
data to guide and improve instruction in the ways that the prescriptive literature assumes.   
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 Summary. Analysis of qualitative data revealed a complex relationship between data use 
and instructional improvement. For example, observations at ZES showed that teachers may 
intensify instruction for specific students and address broader contextual issues affecting student 
learning more than improving classroom instruction more generally. Additional data from focus 
groups, interviews, and questionnaires also suggest that the instructional changes teachers made 
in response to data could be rather superficial, insufficient to transform teaching and 
substantially improve student learning and outcomes. Although this study constituted only a 
modest exploration, findings indicate that teachers could interpret and respond to data in a 
variety of expected and unexpected ways. Data’s consequences on student learning experiences 
and outcomes are, therefore, uncertain. 
   
Conclusion: Teachers’ Data Use as Human-Driven Interpretive Practice  
 This study tested the techno-scientific data use model currently dominant in the literature, 
claiming that key organizational supports (i.e., technological data management tools, 
professional learning community conditions) will support teachers’ data use for instructional 
improvement. Findings show that organizational conditions might enable and facilitate teachers’ 
data use to a small degree; but what data teachers use, and to what ends, are indelibly shaped by 
the personal and social contexts in which data use practice occurs. Specifically, this study found 
that teachers’ interpretations and responses to data are shaped by their beliefs and knowledge 
about students and driven by their motivation to meet students’ need holistically.  
 This study’s findings suggest that generalized causal models are too simplistic for 
conceptualizing teachers’ data use practice. Instead of the conceptual framework that framed this 
study (see Figure 1 on p. 38), this study’s findings suggest that data use is better understood as a 
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human-driven interpretive practice, more accurately represented by Figure 3. As illustrated in 
Figure 3, technological tools for managing data and professional learning conditions are 
important aspects of the organizational context in which teachers use data. But teachers’ sense-
making and responses to data are likely to be influenced as much or more by their knowledge, 
beliefs, and motivations, and shaped through their social interactions. 
The lack of straight arrows in Figure 3 is meant to reflect the complex, situated, and 
dynamic relationship between the organizational and individual context and teachers’ data use 
practice. Since teachers’ knowledge, beliefs, and motivations are likely to vary across individuals 
and groups, the ways in which data are used and the consequences are likely to be situated in 
local school contexts, differing from one school to the next. Consequently, the human-driven 
data use model does not assume that teachers’ data use necessarily contribute to instructional 
improvement. As found in this study and by others, data use practice encompasses a wide range 
of decisions and responses. Their consequences must not be taken as given and should be 
critically studied and evaluated with details of particular instances.   
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Figure 3. Conceptual model of data use as human-driven interpretive practice. 
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Chapter 5 
Discussion 
 In the current era also known as the information age, schools are expected to 
institutionalize techno-scientific processes for data-driven decision making (Picciano, 2009). 
Large-scale educational policies (e.g., Race to the Top, Educational Technical Assistance Act) 
have allocated substantial funds to develop technological data management tools that provide 
educators with “actionable data to systematically manage continuous instructional improvement” 
(U.S. Department of Education, 2009, p. 13). National and local initiatives (e.g., National 
Science Foundation-funded Using Data Professional Development; http://usingdata.terc.edu/) are 
being implemented in many school districts to develop school conditions (e.g., professional 
learning structures and routines) enabling teachers to use data to improve teaching and learning.  
Ironically, current understandings about how teachers should use data and the supports 
they need rest on weak empirical evidence. Coburn and Turner (2012) observed, “[In spite of] a 
great deal of optimism on the part of those who promote data use as well as on the part of many 
practitioners, we still have shockingly little research on what happens when individuals interact 
with data” (p. 99). This study contributes to the knowledgebase that could inform future data use 
policies and programs.  
This study empirically tested the dominant data use model claiming that technological 
data management tools and professional learning community conditions are key supports for 
teachers’ data use, while exploring other influences as well. Actual data use practice at one 
school was also closely examined to analyze the relationship between data use and instructional 
improvement instead of assuming that data use is inherently positive. Key findings are 
synthesized in the first section below, followed by a discussion of policy implications. Study 
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limitations are acknowledged in the third section. Finally, suggestions for future research are 
offered.  
 
Summary of Key Findings 
 Many how-to books, articles, and policy guidelines emphasize the importance of 
technological data management tools and professional learning communities (PLC) for 
supporting teachers’ data use (e.g., Mandinach & Honey, 2008; Means, Padilla, & Gallagher, 
2010; see Table 3 on p. 32). This study’s results provide converging evidence that data tools and 
PLC positively support teachers’ data use. At the same, findings suggest that data use is a 
human-driven process that cannot be entirely mechanized to guarantee certain interpretations and 
positive consequences. 
 Organizational supports for teachers’ data use. This study statistically analyzed 
survey data to measure the relationship between data tool availability, PLC conditions, and 
school- and class-level data use. Lending some support to common claims in the current 
literature, having data tools was positively associated with greater data use at both the school and 
class level (F (4, 1054) = 7.62, p < .001 and F (4, 1076) = 4.19, p = .002, respectively). More 
specifically, those who had a learning performance management system (LPMS) containing 
multiple types of data accessible through one portal reported significantly greater extents of 
school- and class-level data use (means of 3.14 and 3.08, respectively) than those without an 
electronic data system (means of 2.84 and 2.87, respectively; p < .001 and p = .001, 
respectively). PLC was also positively correlated with teachers’ data use at both levels (r = .244, 
p < .001 for school-level data use; r = .301, p < .001 for class-level data use). The positive 
relationships between LPMS and PLC and teachers’ data use did not differ by school level or 
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school income (interaction terms in multiple-regression models were non-significant as shown in 
Table 14 and 15), implying that LPMS and PLC were just as important for supporting the data 
use of elementary- and middle-grade teachers and those in Title I eligible and non-eligible 
schools alike. 
 At the same time, multiple regression analysis showed that PLC and data tool variables 
only accounted for 11% of the variance in school-level data use (F (7, 902) = 17.56, p < .001) 
and 13% of the variance in class-level data use (F (7, 924) = 21.35, p < .001). Teachers’ self-
reports suggested that the quality of professional learning and collaboration opportunities and 
data tools were just as important as the quantity or mere availability. Around one in four teachers 
explained that teacher professional development and collaborative efforts at their school were 
rather superficial (“emphasis on learning all these ideas but no time to think and talk through 
how we would implement the changes”). Teachers pointed out that benchmark assessments that 
were supposed to be a key data source for informing instructional decisions could be unreliable 
or inaccurate (“I constantly see discrepancies in my students’ benchmark scores compared to 
their classroom performance”). 
 Individual contexts influencing teachers’ data use. Additional findings from Zenia 
Elementary School (ZES) revealed that organizational conditions are only part of the picture in 
understanding teachers’ data use practice. In addition to having near-ideal school conditions 
supporting their data use, ZES teachers were also personally motivated to use data for decision 
making, driven by a shared belief in their students’ potential. Although many ZES students 
begun each school year performing below grade-level standards, ZES teachers insisted that their 
students “can achieve…everybody has gifts to develop.” Motivated to “give every student the 
opportunity to succeed,” ZES teachers willingly devoted the time and energy to engage in 
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problem-solving team (PST) meetings (where they discussed the school’s lowest-performing 
students, identified ways to support their learning, and monitored their progress). In the words of 
a ZES teacher, “It’s exhausting! But we’ve had success with kids…so we’ll scrape up more 
minutes and do our best.”  
 Their beliefs, knowledge, and motivations not only influenced the extent to which ZES 
teachers used data. These individual context dimensions played a critical role in shaping 
teachers’ interpretation of data. For example, ZES teachers shared a child-centered perspective 
that emphasized caring for the “whole child;” from this perspective, the role of a teacher is to 
understand students’ academic/cognitive, socio-emotional, and personal/physical needs and 
address them as holistically as possible (Cornelius-White, 2007). In efforts to know and care for 
each student as “a kid…an individual,” ZES teachers routinely used a wide range of data and 
information to understand what could be affecting a student’s academic achievement. Teachers 
often drew on their knowledge about student home backgrounds (e.g., information gained during 
home visits and phone calls with parents) and details about a student’s personality and needs 
(e.g., likes and dislikes, confidence level, socio-emotional skills) in problem solving.  
These findings are consistent with emerging works that conceptualize data use as an 
interpretive practice. As Spillane and Miele (2007) argued, “What is noticed in a school 
environment, whether this information is understood as evidence pertaining to some problem, 
and how it is eventually used in practice (perhaps to formulate a solution to the problem) 
depends on the cognitions of individuals operating within that school” (p. 48). Even when people 
have technical tools and protocols, data use has an inescapable human dimension.  
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 Data use for instructional improvement? This study found that ZES teachers’ typically 
made multiple, interrelated diagnoses, with mixed consequences for instructional improvement.  
To no surprise, ZES teachers often made contextual diagnoses (for 15 out of 20 students 
discussed in PST meetings) and routinely went “above and beyond” to address students’ personal 
needs (e.g., arranging for students to receive food through a “backpack program” offered by a 
local-area church, “coming in early or staying late” to help students with homework). Teachers 
also often made general cognitive diagnoses (for 17 out of 20 students discussed in PST 
meetings), which typically led to additional services for these students to help them improve 
(e.g., small-group intervention where they could receive more intensive support).  
At the same time, teachers were less likely to make diagnoses identifying students’ 
conceptual issues (e.g., content and skills a student need to work on) or organizational problems 
involving classroom or school arrangements that presented a barrier to learning (they did so for 3 
and 11 of out 20 students, respectively). While the majority of students discussed at PST 
meetings were assigned to receive additional support outside the course of regular classroom 
instruction, decisions involving regular classroom instruction were made for half the students, 
implying that learning problems were more about individual students who needed extra help and 
less about aspects of classroom instruction that might not be effective. 
 Decisions that had to do with classroom instruction were also often more superficial. In 
both PST discussions about specific students and grade-team (GT) meetings in which teachers 
used data for overall classroom planning, teachers were more likely to make instructional-
arrangement decisions having to do with assigning what to whom (e.g., small groups, homework, 
activities); they were less likely to make instructional-change decisions involving what and how 
to teach (e.g., new content, different approaches). Adjustments to instructional arrangements are 
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important, but researchers generally agree that large improvements in student learning will 
require more substantial instructional changes involving what and how teachers teach (Goertz, 
Oláh, & Riggan, 2009; Shepard, Davidson, and Bowman, 2011).  
 ZES findings are certainly not generalizable, but survey results provided additional 
evidence that data could be used only superficially or even misused. Even though benchmark 
assessment data are commonly expected to support teachers’ systemic data analysis and inform 
teachers’ instructional improvement planning, only 35 of 822 survey item respondents 
specifically described using benchmark assessment data for instructional-change decisions (e.g., 
“reteaching what students had trouble with,” “modifying the way I teach a concept if students are 
falling short”). Many more respondents (381 out of 822) reported that benchmark assessment 
data helped them to assess student learning and progress (e.g., “tells me about students’ abilities 
and needs,” “shows where my students are improving or not improving”) without providing 
further explanation of how they used the data to change instruction.  
 Survey results also showed some unintended uses of data that could, in fact, have 
negative consequences on learning. In particular, 104 teachers reported using data for test 
preparation purposes (e.g., “getting students ready for taking the state test,” “predicting success 
on the state test.”) While some test preparation could be beneficial for students with limited 
testing experience, researchers have noted that focusing too much of test taking could detract 
teachers and students from more important instructional activities (Lai & Waltman, 2008; Valli 
& Buese, 2007).  
This study is only a modest exploration of data use consequences and does not document 
many other possible uses and misuses of data. But findings offer sufficient evidence to challenge 
the simplistic assumption that having certain organizational conditions—namely, exemplary data 
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systems and PLC conditions—could ensure that teachers use data to improve teaching and 
learning. ZES findings suggest that teachers’ beliefs, knowledge, and motivations not only drive 
the extent to which they use data. They might also influence the diagnoses and decisions teachers 
make and shape data’s consequences for instructional improvement.  
 
Policy Implications 
 The findings summarized above have some important implications for data use support 
policies and programs. This section begins with implications for technological data tool 
development, an area in which substantial resources are being allocated. Implications for school 
conditions to better support teachers’ interpretive data use practices are discussed next. Finally, 
the challenges and possibilities of using data to leverage educational equity are considered.    
 Improving data tools for teachers. Although this study found that data tools could not 
guarantee that teachers will use data for instructional improvement, it added evidence to the 
claim that user-friendly computer systems deliver data to educators rapidly and conveniently, 
which makes data use more possible (Wayman, Stringfield, & Yakimowski, 2004). Findings also 
identify some directions for improving technological tools to better support teachers in the ways 
that they actually use data. 
 Learning performance management systems (LPMS) like the one teachers used at Zenia 
Elementary School (ZES) typically contains data from standardized or formal assessments (e.g., 
state accountability tests, district-wide benchmark assessment data, official course grades) and 
basic student-level data (e.g., demographic information, program enrollment status, attendance). 
These types of data may be ideal for district administrators and principals who are concerned 
with district- and school-level performance, but appear insufficient for informing teachers’ 
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decision making about classes, groups, and individual students. This study found that teachers 
utilized a great deal more non-assessment information (e.g., detailed student profiles, home 
backgrounds) to better understand why students might be performing the way they are, to 
diagnose individual student needs, and determine what different students might need to improve 
their learning. Teachers also used classroom assessment data (e.g., student performance on daily 
or weekly assignments and quizzes) to track classroom performance in a more ongoing basis 
(e.g., weekly progress between quarterly benchmark tests). To be more useful to teachers, LPMS 
should be expanded to include more non-assessment and classroom assessment data.  
More specifically, some researchers have suggested the potential benefit of gathering 
questionnaire data from staff, students, and families (Bernhardt, 1998; Goldring & Berends, 
2009). To supplement the anecdotal knowledge that teachers have about some students, surveys 
could collect data from multiple stakeholders in a more standardized way. Although teachers are 
likely to continue drawing on various sources of information when making judgments and 
decisions, having more non-assessment data that they could access through LPMS could 
facilitate teachers’ reflection and discussion about individual students and enable analysis of 
common relationships between student characteristics (e.g., home language, availability of 
homework support) and academic achievement. 
 LPMS should also be designed to include some teacher-defined data, such as key 
classroom assessment results. Since classroom assessments are often unique to each class and 
could even vary by student, they are not easily standardized for a school or even a grade level. 
But teachers could enter some critical set of classroom data into the LPMS, which they could 
then examine as part of a more complete set of data to inform instructional decisions. The 
technological requirements for a more interactive data system may be non-trivial, but could be 
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worth considering to improve the usefulness of data management tools for users with varying 
data needs. 
 Some researchers have argued that teachers resist using data systems because they lack 
training and support (Chen, Heritage, & Lee, 2005; Wayman & Stringfield, 2006), while teachers 
tend to voice complaints about the quality of assessment and other data sources. Perhaps in 
addition to these issues, this study found an underlying mismatch between data tools as currently 
designed and teachers’ data needs. Even ZES’s exemplary LPMS only contained a fraction of the 
data teachers needed to make their diagnoses and decisions. Attempting to include all sources 
and types of data that teachers use in a single data system would be misguided, but technological 
data management tools many be more valuable and useful if teachers are seen as active data 
providers and users and not just passive data recipients.        
 Enhancing school conditions for data use.  This study found that professional learning 
community (PLC) conditions are positively associated with the extent to which teachers use data, 
yet the majority of survey respondents reported having minimal support at their school for 
teacher learning and collaboration. A clear implication is that policymakers and educational 
leaders need to allocate even more resources and possibly redesign the school day to enable and 
sustain PLCs in schools.  
 Although teachers have some professional development opportunities and time to meet, 
findings suggest that the resources (e.g., time, energy, expertise) teachers need to use data well 
have been underestimated. Teachers need more time than they currently have to examine data 
deeply and to discuss potential interpretations. Teachers also need high-quality professional 
development that is more connected to their daily work to effectively learn and implement new 
teaching approaches and strategies. Creating the required time for teachers to do meaningful 
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work in PLCs might require some changes to the traditional teaching configuration and school 
schedule. Researchers have suggested various means to increase time for teachers to work and 
learn together, such as using block scheduling and team teaching (Hackmann, 1995; Sandholtz, 
2000). As new levers of school reform emerge—such as data use initiatives—policymakers and 
educational leaders must not lose sight of the foundational task of creating school conditions that 
support teachers in learning new concepts, engaging in reflection, and implementing new 
strategies and approaches in their teaching (Corcoran, 1995; Diaz-Maggioli, 2004). 
 Research findings clarify the specific kinds of capacities and organizational support 
teachers need to interpret and use data well. Discussions about data use supports commonly 
focus on assessment literacy, but some researchers have argued that pre-service and in-service 
training should provide foundational knowledge for using different kinds of data, not just 
standardized assessment data or student performance data (Mandinach & Gummer, 2013). 
Researchers like Nancy Love (2009) have defined data literacy more broadly to include the 
ability to distinguish between observation and inference, readiness to examine assumptions and 
biases, understanding of basic metrics, and knowledge to critically evaluate the reliability, 
validity, and fairness of different types of data.  
Ultimately, teachers need to know what to do in response to data. Researchers have noted 
that teachers need instructional capacity in addition to data analysis knowledge and skills. In 
particular, teachers need strong content knowledge to be able to interpret data in terms of 
underlying conceptual issues (e.g., sources of student errors) and pedagogical content knowledge 
to determine potentially effective instructional approaches for improving student learning 
(Goertz, Oláh, & Riggan, 2009; Hill, Rowan, & Ball, 2005).  
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 Findings highlight the importance of ongoing and school-based support for teachers since 
data use is a local and contextual practice, shaped by a unique combination of organizational and 
individual influences. The typical modes of training (e.g., pre-service education courses, in-
service programs, conference workshops) could certainly provide teachers with general 
knowledge and skills and raise overall awareness about beliefs and assumptions that influence 
data use. In addition, school-based professional learning supports are key to help teachers use 
data in particular circumstances and for making specific decisions (e.g., working with existing 
data systems, making sense of the data they have, discussing the school’s most critical issues, 
reflecting on particular beliefs held by the school staff).  
 The extent and range of support teachers need suggest that different types of support roles 
are required to help teachers with various aspects of the data use process. Many data use models 
and guides in the current literature suggest having data coaches or data facilitators in schools, 
without explaining what such personnel should be responsible for exactly (e.g., Datnow & Park, 
2009; Hamilton, Halverson, Jackson, Mandinach, Supovitz, & Wayman, 2009; Means, Padilla, 
& Gallagher, 2010). This study’s findings imply that teachers not only need measurement and 
technology experts who could provide technical assistance (e.g., data cleaning and preparation, 
answering questions about data systems) (Wayman & Cho, 2009). They also need instructional 
coaches to provide guidance and tips for implementing new instructional approaches and 
strategies (Means, Padilla, & Gallagher, 2010). Data use facilitators who could lead dialogue are 
also important for supporting school teams through collaborative inquiry; they could serve as a 
critical friend to “challenge assumptions and practices that get in the way of providing all 
students with a high-quality education” (Love, Stiles, Mundry, & DiRanna, 2008, p. 35).  
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Providing the necessary personnel in schools with the range of competencies described 
above certainly requires substantial resource investment, which may seem like a significant 
challenge given the budgetary constraints facing many schools today. But the importance and 
value of school-based support should not be underestimated. Findings suggest that at least as 
much resource should be allocated to developing technological tools as to supporting teachers in 
their ongoing professional learning and instructional improvement planning. 
 Using data to achieve educational equity. A critical goal of data use policies and 
initiatives is to improve academic achievement for all students and close achievement gaps 
between student groups. Findings suggest that using data to achieve educational equity requires 
much more than providing Title I schools with technological data management tools. Attending 
to teachers’ knowledge, beliefs, and motivations may be particularly important in improving data 
use for the benefit of historically-underserved student populations. 
 As illustrated by the findings from ZES, teachers’ beliefs about their students and their 
perspective about teachers’ roles and responsibilities influence data interpretation and subsequent 
responses. While ZES teachers believed in all students’ potential to achieve, deficit thinking and 
low expectations for students of color are common realities in many public schools (Gorski, 
2008; Sleeter, 2004). Data use leaders and facilitators must address such beliefs or else poor 
performance would be attributed to student characteristics while school policies and practices go 
unexamined instead of being improved.     
 More subtle beliefs and motivations are also important to examine. For example, well-
intended teachers at ZES who were so focused on understanding and addressing their students’ 
socio-emotional and personal needs did not use data to the same extent for discussing ways that 
classroom teaching could be improved. Data leaders and facilitators could make a difference by 
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guiding teachers in conversations about the sociocultural aspects of teaching and learning in 
order to improve instruction for all students. In addition, instructional coaches could play an 
important role in developing teachers’ competency with culturally-responsive instructional 
approaches and techniques.  
 School-based data use initiatives may be especially important for achieving educational 
equity. Teachers are likely have somewhat unique individual and group beliefs, knowledge, and 
motivation; schools also have unique student populations, and students of different backgrounds 
(racial/ethnic cultures, economic situations, immigrant status, etc.) might have different 
perspectives and expectations about teaching and learning (Garza, 2009; Phillippo, 2012). 
Therefore, teachers need to interpret data and make decisions given the particularities of their 
local school contexts instead of relying on some generalizable rules about effective teaching 
(e.g., all teachers should do X for all minority students).  
 In conclusion, supporting teachers’ data use to improve instructional quality and equity is 
no easy task. Echoing the words of John Easton (2009) and Kris Gutiérrez (2011), there are no 
“simple solutions” or “quick fixes” for addressing complex educational problems to improve 
learning experiences and outcomes for increasingly diverse public school students. While 
technological and scientific advancements can contribute to the solution, educators need to stay 
engaged in the work of improving policies and practices at each level of the educational system, 
and perhaps most importantly, in the classrooms where teaching and learning occur.               
 
Study Limitations 
 This study’s findings and implications have several unavoidable limitations. First, the 
generalizability of survey findings is limited despite significant effort to sample teachers who are 
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representative of the state teacher population. As detailed in the Methodology chapter, teachers 
from a large urban area were underrepresented in the sample. The sample frame also targeted 
reading and math teachers from elementary and middle schools12. Therefore, survey findings 
may not apply to large urban school districts and high school contexts and cannot be generalized 
to teachers in all subject areas.   
 In addition, survey results based on regression analysis might not be the most accurate; 
since survey data were technically nested (teachers within schools), multilevel analysis should 
have been used to estimate sources of between-school and within-school variances separately 
(Snijders & Bosker, 1999). However, this study’s survey data could not be successfully analyzed 
using multilevel models because of inadequate within-school sample sizes (75% of schools had 
three or fewer respondents). Although qualitative results supported survey results, this study’s 
statistical findings need to be further validated. 
 Findings from ZES should also be interpreted with care. Results from one school do not 
necessary reflect data use in other schools and could, in fact, be quite unique. Furthermore, the 
observations conducted for this study were relatively limited in frequency and duration (22 hours 
of observed meetings over a four-month period) and only formal meetings were observed even 
though teachers were likely to discuss data in other less formal situations (e.g., impromptu 
meetings, casual conversations). More importantly, classroom observations were not part of this 
modest study, which limited knowledge about how teachers used data with students and how 
decisions were (or were not) implemented in instruction for students. Ideas for future research 
addressing these limitations are discussed in the next section.  
 
                                                 
12 The sample for this study is limited by the sample frame of the host project which administered the questionnaire 
items as a section of its annual survey. 
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Future Research 
 Future research should examine teachers’ actual data use more closely to further 
understand the complexity of their interpretive practice. In-depth case studies should be 
conducted in a variety of school and classroom settings to develop a more robust 
conceptualization of the organizational and individual context (e.g., beliefs about various data 
sources, knowledge from different types of training experiences) that influence the extent and 
ways in which teachers make meaning and take action from data. Research studies should 
include multiple perspectives (e.g., teachers, students, principals) to better understand the 
influences and consequences of data use for various stakeholders of the educational system. 
Research involving students and classroom observations are especially important, despite being 
resource intensive and more difficult to carry out. 
 Future research can build on a growing data use literature and draw from related fields. In 
particular, a recent research framework described by Coburn and Turner (2011) offers key 
concepts that were helpful for interpreting this study’s qualitative findings, and could be useful 
for framing future studies on data use practice. Researchers could also draw from the decision-
making literature (for example, see Kowalski, Lasley, & Mahoney (2008)) and other areas of 
cognitive psychology research (for example, see March & Simon (1993) on contextual 
rationality) to further conceptualize teachers’ data use as sense-making. Evaluations of data use 
consequences should be informed by the large research base on effective instructional strategies 
and approaches, for example in the areas of differentiated instruction (e.g., Tomlinson, 1999, 
2003) and culturally-responsive pedagogy (e.g., Gay & Kirkland, 2003; Ladson-Billings, 1995; 
Nieto, 2010).   
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 While qualitative case studies are ideal for examining a complex phenomenon like 
teachers’ data use up-close and in-depth, quantitative survey studies are valuable for 
understanding a phenomenon for a large population to guide medium- and large-scale policies 
and programs. Future multiple-methods studies could use a sequential design for greater learning 
gains. Qualitative methods could be first employed to clarify how teachers might use data to 
improve teaching and learning (and to document uses that are, in fact, unbeneficial or harmful);  
quantitative methods could subsequently be employed to test hypotheses in larger populations.  
 As is true for teachers, data do not speak for themselves to inform policymakers and 
educational leaders. People have to make the best decisions by creating evidence from available 
sources of information. The work of gathering data must never overshadow the effort necessary 
to interpret them thoughtfully, in the context of particular communities, districts, schools, 
classrooms, and students.     
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Appendix A 
Items in Questionnaire Format  
 
1. To what extent do you use your classroom and your school’s benchmark assessments? 
Please rate each item on both scales. 
 
 
 
 
 
 
  
I use my classroom 
assessments for… 
I use my school’s 
benchmark assessments 
for… 
T
o
 a
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a
t 
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t 
a
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a. Deciding what to teach (e.g.,  selecting 
content and materials) 
4 3 2 1 4 3 2 1 
b. Deciding how to teach (e.g., selecting 
teaching strategies) 
4 3 2 1 4 3 2 1 
c. Evaluating my students’ understanding of 
concepts/ideas 
4 3 2 1 4 3 2 1 
d. Providing detailed feedback to my students 
(e.g., suggesting ways to improve) 
4 3 2 1 4 3 2 1 
e. Developing my students’ self-assessment 
skills 
4 3 2 1 4 3 2 1 
 
 
2. To what extent are the results from benchmark and state assessments used at your school? 
Please refer to definitions on previous page.  Please rate each item on both scales. 
 
 
 
 
 
 
  
Benchmark results are 
used in… 
State test results are 
used in… 
T
o
 a
 g
re
a
t 
e
x
te
n
t 
T
o
 a
 m
o
d
e
ra
te
 e
x
te
n
t 
T
o
 a
 s
m
a
ll
 e
x
te
n
t 
N
o
t 
a
t 
a
ll
 
T
o
 a
 g
re
a
t 
e
x
te
n
t 
T
o
 a
 m
o
d
e
ra
te
 e
x
te
n
t 
T
o
 a
 s
m
a
ll
 e
x
te
n
t 
N
o
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a
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a. Grade or subject-area team planning (e.g., 
deciding on content focus) 
4 3 2 1 4 3 2 1 
b. School-level instructional planning (e.g., 
aligning content coverage across grades) 
4 3 2 1 4 3 2 1 
c. Planning teacher professional development 
(e.g., choosing topics or focus) 
4 3 2 1 4 3 2 1 
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3. You have described the extent to which benchmark assessments are used in the previous 
two item sets. From your perspective, please also explain why the use of benchmark 
assessments has improved (or not improved) your teaching and instruction for your 
students.  
 
 
 
4. Does your school/district have a computer system* containing student performance 
data (e.g., grades, benchmark test scores, or state test results) that teachers can use 
for instructional planning? Check the statement that best describes your school/district. 
 
 Yes, my school/district has one main computer system containing student performance data. 
 Yes, my school/district has two or more computer system containing student performance 
data. 
 No. 
 I’m not sure. 
 
*These computer systems are known by several names, for example, Learning Performance Management 
System (LPMS) or electronic Learning Management System (LMS). 
 
 
5. What student information does your school/district’s computer data system(s) provide for 
teachers?  Check all that apply. 
 
 State test results 
 Predictive assessment results (predicting state test performance) 
 Benchmark assessment results 
 Teacher-assigned grades 
 Individualized Education Plans (IEPs) 
 Discipline records  
 Attendance 
 Background (e.g., gender, race/ethnicity)  
 Other: ___________________ 
 
 
6. Professional development for teachers at my school… 
 
 
To a 
great 
extent 
To a 
moderate 
extent 
To a 
small 
extent 
Not at 
all 
a. includes enough time to think about how we might 
use new or different ideas in our teaching. 
4 3 2 1 
b. includes opportunities to work productively with 
other teachers (e.g., using new ideas to plan 
lesson in subject-area teams).  
4 3 2 1 
c. includes support (e.g., time, materials, specialists) 
to help teachers implement new or different 
teaching strategies. 
4 3 2 1 
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7. To what extent are teachers in your school expected to work and learn together? How often do 
you participate in these activities? Please rate each item on both scales. 
 
 
 
 
 
 
 
In my school, teachers 
are expected to… 
I do this… 
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N
e
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e
r 
a. Plan our teaching with other teachers 
(e.g., in grade and/or subject-area 
teams) 
4 3 2 1 6 5 4 3 2 1 
b. Observe one another teach 4 3 2 1 6 5 4 3 2 1 
c. Receive feedback on our instruction 
from other teachers and/or 
instructional leaders 
4 3 2 1 6 5 4 3 2 1 
d. Try new or different teaching 
strategies based on 
teacher/instructional leader feedback  
4 3 2 1 6 5 4 3 2 1 
 
 
8. You have described the extent to which you work and learn with other teachers at your school 
in the previous item set. From your perspective, please also explain why working and learning 
with other teachers have improved (or not improved) your teaching and instruction for your 
students. 
 
 
 
9. As a staff, teachers at my school… 
 
 
To a 
great 
extent 
To a 
moderate 
extent 
To a 
small 
extent 
Not at 
all 
a. have shared understandings about what their 
students should know and be able to do. 
4 3 2 1 
b. take responsibility for helping all students learn, 
not just those in their classes (e.g., share effective 
teaching strategies with other teachers). 
4 3 2 1 
c. make joint decisions (e.g., in teams, as a whole 
school) with a shared goal of improving student 
learning. 
4 3 2 1 
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Appendix B 
Questionnaire Items by Construct 
Table B1 
 
Questionnaire Items for Each Study Construct 
 
CONSTRUCT 
    Dimension 
# of 
items 
Items1 
 
TEACHERS FORMATIVE 
USES OF DATA 
 
  
Team-level decision 
making 
 
6 The results from benchmark assessments are used at 
your school in… 
a. grade or subject-area team planning (e.g., deciding on 
content focus) 
b. school-level instructional planning (e.g., aligning content 
coverage across grades) 
c. planning teacher professional development (e.g., 
choosing topics or focus) 
The results from state assessments are used at your 
school in… 
d. grade or subject-area team planning (e.g., deciding on 
content focus) 
e. school-level instructional planning (e.g., aligning content 
coverage across grades) 
f. planning teacher professional development (e.g., 
choosing topics or focus) 
 
Classroom-level decision 
making 
 
6 To what extent do you use your classroom assessments 
for… 
a. deciding what to teach (e.g.,  selecting content and 
materials) 
b. deciding how to teach (e.g., selecting teaching 
strategies) 
c. evaluating my students’ understanding of 
concepts/ideas 
To what extent do you use your school’s benchmark 
assessments for… 
d. deciding what to teach (e.g.,  selecting content and 
materials) 
e. deciding how to teach (e.g., selecting teaching 
strategies) 
f. evaluating my students’ understanding of 
concepts/ideas 
 
 
(continued) 
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Table B1 (continued) 
 
CONSTRUCT 
    Dimension 
# of 
items 
Items1 
 
TEACHERS FORMATIVE 
USES OF DATA 
(continued) 
 
  
Using data with students 4 To what extent do you use your classroom assessments 
for… 
a. providing detailed feedback to my students (e.g., 
suggesting ways to improve) 
b. developing my students’ self-assessment skills 
To what extent do you use your school’s benchmark 
assessments for… 
c. providing detailed feedback to my students (e.g., 
suggesting ways to improve) 
d. developing my students’ self-assessment skills 
 
AVAILABILITY AND 
COMPREHENSIVE- 
NESS OF LPMS IN SCHOOLS 
 
2 
 
Does your school/district have a computer system 
containing student performance data (e.g., grades, 
benchmark test scores, or state test results) that 
teachers can use for instructional planning? Check the 
statement that best describes your school/district. 
 Yes, my school/district has one main computer system 
containing student performance data. 
 Yes, my school/district has two or more computer 
system containing student performance data. 
 No. 
 I’m not sure. 
 
What student information does your school/district’s 
computer data system(s) provide for teachers?  Check all 
that apply. 
 State test results 
 Predictive assessment results (predicting state test   
    performance) 
 Benchmark assessment results 
 Teacher-assigned grades 
 Individualized Education Plans (IEPs) 
 Discipline records  
 Attendance 
 Background (e.g., gender, race/ethnicity) 
 Other: ___________________ 
 
 
(continued) 
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Table B1 (continued) 
 
CONSTRUCT 
    Dimension 
# of 
items 
Items1 
 
TEACHERS’ 
PROFESSIONAL LEARNING 
FACTORS 
  
Job-embedded 
professional development 
 
3 Professional development for teachers at my school… 
d. includes enough time to think about how we might use 
new or different ideas in our teaching. 
e. includes opportunities to work productively with other 
teachers (e.g., using new ideas to plan lesson in subject-
area teams). 
f. includes support (e.g., time, materials, specialists) to help 
teachers implement new or different teaching strategies. 
 
Norms of collaborative 
learning 
 
4 To what extent are teachers in your school expected to 
work and learn together? 
e. Plan our teaching with other teachers (e.g., in grade 
and/or subject-area teams) 
f. Observe one another teach 
g. Receive feedback on our instruction from other teachers 
and/or instructional leaders 
h. Try new or different teaching strategies based on 
teacher/instructional leader feedback 
 
School structures that 
support teachers’ 
collaborative learning 
 
4 How often do you participate in these activities?2 
a. Plan our teaching with other teachers (e.g., in grade 
and/or subject-area teams) 
b. Observe one another teach 
c. Receive feedback on our instruction from other teachers 
and/or instructional leaders 
d. Try new or different teaching strategies based on 
teacher/instructional leader feedback 
 
A shared vision and focus 
on improving student 
learning 
3 As a staff, teachers at my school… 
d. have shared understandings about what their students 
should know and be able to do. 
e. take responsibility for helping all students learn, not just 
those in their classes (e.g., share effective teaching 
strategies with other teachers). 
f. make joint decisions (e.g., in teams, as a whole school) 
with a shared goal of improving student learning. 
 
Notes. 
1Items use a four-point extent scale (1=not at all, 2=to a small extent, 3=to a moderate extent, 4=to a great 
extent) unless otherwise specified. 
2This set of items uses a six-point frequency scale that is expected to be more sensitive than the four-point 
extent scale (1=never, 2=once a year or less often, 3=a few times a year, 4=once a month, 5=2-3 times a 
month, 6=once a week or more often). 
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Appendix C 
PAF Results for Questionnaire Items 
 
Phase 1: Item-level PAF 
 
PAF was run with individual items to identify items that do not correlate with similar items as 
expected (item-total correlation =< .4). “Problem” items as shown in Table 1 were removed one 
at a time to see if trimming could improve the total variance explained and/or result in a more 
interpretable factor solution. Remaining items that factored together were aggregated into item 
parcels for Phase 2 PAF. 
 
Table C1 
 
Questionnaire Items with Low Correlation-with-Total 
 
Items Initial 
communalities 
Factor loadings Final decision 
1. Extent of use of classroom 
assessment for deciding what to 
teach 
 
.408 .506 Running PAF with 
and without this 
item showed little 
difference – 
include 
 
2. Teachers at my school have 
shared understandings about what 
their students should know and 
be able to do. 
 
.476 .731 Include 
3. How often do you plan your 
teaching with other teachers? 
 
.404 Factored separately 
from theoretically 
related items 
Exclude 
4. To what extent are you expected 
to plan your teaching with other 
teachers? 
.496 Factored separately 
from theoretically 
related items 
Exclude 
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Phase 2: Parcel-level PAF 
 
Pattern Matrixa 
 
Factor 
1 2 3 
Parcel_BMforTeam_3 .033 .152 .797 
Parcel_STforTeam_3 .050 -.008 .608 
Parcel_BMforClass_3 .587 -.047 .326 
Parcel_CLforClass_3 .695 -.009 -.039 
Parcel_BMforStudent_2 .603 .006 .215 
Parcel_CLforStudent_2 .711 .082 -.117 
Parcel_PD_3 -.036 .595 .098 
Parcel_Shared_3 .039 .497 .088 
Parcel_Plan_2 -.039 .516 .073 
Parcel_ColabNorms_3 .049 .869 -.121 
Parcel_ColabOpps_3 .054 .767 -.137 
Extraction Method: Principal Axis Factoring.  
 Rotation Method: Oblimin with Kaiser Normalization. 
a. Rotation converged in 7 iterations. 
 
Factor Correlation Matrix 
Factor 1 2 3 
 
1 1.000 .359 .419 
2 .359 1.000 .257 
3 .419 .257 1.000 
 
Total Variance Explained 
Factor 
Initial Eigenvalues Extraction Sums of Squared Loadings 
Rotation 
Sums of 
Squared 
Loadings 
Total 
% of 
Variance 
Cumulative 
% Total 
% of 
Variance 
Cumulative 
% Total 
1 3.857 35.062 35.062 3.387 30.791 30.791 2.501 
2 1.875 17.047 52.109 1.410 12.822 43.613 2.670 
3 1.143 10.392 62.501 .675 6.134 49.747 1.920 
4 .853 7.756 70.257         
5 .806 7.332 77.589         
6 .659 5.989 83.578         
7 .522 4.749 88.327         
8 .489 4.449 92.776         
9 .378 3.434 96.210         
10 .237 2.155 98.366         
11 .180 1.634 100.000         
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Appendix D 
Questionnaire Scales Reliability Analysis 
Class-level data use scale: 
 
 Scale Mean if 
Item Deleted 
Scale Variance 
if Item Deleted 
Corrected Item-
Total Correlation 
Cronbach's 
Alpha if Item 
Deleted 
Classroom assessments for: Deciding 
what to teach 
26.37 31.405 .506 .866 
Classroom assessments for: Deciding 
how to teach 
26.52 30.236 .584 .861 
Classroom assessments for: Evaluating 
students' understanding 
26.06 32.469 .463 .869 
Classroom assessments for: Providing 
detailed feedback to students 
26.26 31.345 .546 .864 
Classroom assessments for: Developing 
students' self-assessment skills 
26.71 30.388 .548 .864 
Benchmark assessments for: Deciding 
what to teach 
26.60 29.744 .619 .858 
Benchmark assessments for: Deciding 
how to teach 
26.95 28.731 .673 .853 
Benchmark assessments for: Evaluating 
students' understanding 
26.71 29.553 .644 .856 
Benchmark assessments for: Providing 
detailed feedback to students 
26.95 28.966 .671 .854 
Benchmark assessments for: Developing 
students' self-assessment skills 
27.22 28.915 .648 .856 
 
 
School-level data use scale: 
 
 Scale Mean if 
Item Deleted 
Scale Variance 
if Item Deleted 
Corrected Item-
Total Correlation 
Cronbach's 
Alpha if Item 
Deleted 
Benchmark results used in: Grade or 
subject-area team planning 
15.04 13.772 .585 .846 
Benchmark results used in: School-level 
instructional planning 
15.00 13.414 .674 .831 
Benchmark results used in: Planning 
teacher prof dev 
15.22 13.073 .636 .837 
State test results used in: Grade or 
subject-area team planning 
15.09 13.169 .654 .834 
State test results used in: School-level 
instructional planning 
15.04 13.010 .700 .825 
State test results are used in: Planning 
teacher prof dev 
15.21 12.868 .646 .836 
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Professional learning community scale: 
 
 Scale Mean if 
Item Deleted 
Scale Variance 
if Item Deleted 
Corrected Item-
Total Correlation 
Cronbach's 
Alpha if Item 
Deleted 
PD: Includes enough time to think about 
how we might use new or different ideas 
in our teaching 
26.86 51.061 .554 .858 
PD: Includes opportunities to work 
productively with other teachers 
26.88 50.773 .571 .857 
PD: Includes support to help teachers 
implement new or different teaching 
strategies 
26.92 50.461 .589 .856 
Expected to: Observe one another teach 27.65 51.758 .609 .857 
Expected to: Receive feedback on our 
instruction 
27.26 50.300 .656 .853 
Expected to: Try new or different teaching 
strategies 
27.04 48.923 .665 .851 
How often: Observing one another teach? 27.34 49.693 .472 .864 
How often: Receiving feedback on our 
instruction 
26.83 46.464 .627 .853 
How often: Trying new or different 
teaching strategies 
26.29 45.005 .564 .863 
As a staff: have shared understandings 
about what their students should know 
and be able to do 
25.98 52.620 .481 .862 
As a staff: take responsibility for helping 
all students learn, not just those in their 
classes 
26.05 52.063 .486 .862 
As a staff: make joint decisions with a 
shared goal of improving student learning 
26.12 51.269 .543 .859 
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Appendix E 
Observation Protocol 
 
Today’s date, day, time: 
 
Describe participants: 
- Teachers present and absent 
- Others present (e.g., district data specialist, principal) 
- How participants treat each other (e.g., verbal and non-verbal signs of respect, trust, and collaborative culture) 
 
Describe activities (what happened, who said what): 
- General purpose and specific goals for the meeting  
o Note what’s written on agenda and what participants say 
o Note how much time is allocated and used for looking at data 
- What data are looked at 
- How are data accessed 
o If, and how, is LPMS used 
- How are data analyzed and interpreted 
o If, and how, is LPMS used 
o How do teachers work together (or not) to make sense of data 
o How do they work through disagreements in opinions or data 
o How do different sources of data contribute to teachers’ understanding 
o What kinds of instructional judgments and decisions are made (e.g., how to group students, how to 
teach a concept in a different way) 
- How do teachers determine what to do in response to the data 
o How teachers work together (or not) to implement response (e.g., sharing a teaching strategy that 
worked) 
o What resources do they draw on (e.g., using ideas from professional development training, asking 
principal to buy new materials) 
o Note unproductive discussion about issues that are outside teachers’ control (e.g., blame state 
testing for taking up time, blame students for failing to learn)  
 
Describe key materials/tools: 
- Note assessment-related materials (e.g., LPMS reports, student work) 
- Note computers for accessing LPMS 
- Note other instructional materials (e.g., books, lesson plans) 
 
 
Fieldnotes should focus on descriptive notes.  
 
Commentary may be added in round brackets ( ). 
 
After completing fieldnotes for a given observation, write initial memo to note immediate 
reflections, tentative interpretations, thought for future data collection, etc. 
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Appendix F 
Interview Guide 
 
Thank you for taking time to talk to me! 
 
1. I am happy to have this opportunity to learn more about your world – what you face as a 
teacher in teaching your students – and how data fits into that picture. 
- So, how’s your year going so far? 
- Please tell me a little about your class this year. Tell me about your students. 
- When you think about supporting your students’ learning, what are the main challenges 
you see? 
Teacher’s knowledge, beliefs, and motivations  
 
2. What helps you to support your students’ learning? 
- What about assessments like ISAT10, Lexile, Dibels, Discovery… 
o How do you use them, if you do? 
o What do you think about them, their strengths and limitations? 
o Thinking back to before you had these, how have they changed your teaching?  
- What about DataWorld?   
o How do you use it, if you do? 
o What do you think about it, its strengths and limitations? 
o Thinking back to before you had it, how has it changed your teaching?  
- Aside from these assessments and the information in DataWorld, what else influences 
your teaching and instructional decisions? 
Role of data tools 
 
3. What else supports your teaching and student learning at this school?  
- What about working with other teachers, do you have time for that?  
o What are the formal and informal ways for teachers to work together? 
o What do you discuss or work on usually?  
o How does that help you? 
o Do you see any limitations or issues with these meetings/collaboration? 
Role of PLC 
 
4. To summarize, what would you say are the keys to successfully meeting students’ learning 
needs? 
Relationship between data use and instructional improvement  
 
Thank you so much for your time and everything you shared today.  
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Appendix G 
Focus Group Guide 
 
Thank you for taking time to talk to me! I love focus group interviews because I can learn a lot 
from hearing similar and different perspectives. I encourage you to share your thoughts freely, 
whether you agree and want to expand on another person’s comment, or maybe you have a 
different experience or thought about something.  
 
1. I am happy to have this opportunity to learn more about your world – what you face as a 
teacher in teaching your students – and how data fits into that picture. 
- So, how’s the year going so far? 
- Tell me about the students here. What are they like? 
- When you think about supporting your students’ learning, what are the main challenges 
you see? 
Teacher’s knowledge, beliefs, and motivations  
 
2. What helps you to support your students’ learning? 
- What about assessments like ISAT10, Lexile, Dibels, Discovery… 
o How do you use them, if you do? 
o What do you think about them, their strengths and limitations? 
o Thinking back to before you had these, how have they changed your teaching?  
- What about DataWorld?   
o How do you use it, if you do? 
o What do you think about it, its strengths and limitations? 
o Thinking back to before you had it, how has it changed your teaching?  
- Aside from these assessments and the information in DataWorld, what else influences 
your teaching and instructional decisions? 
Role of data tools 
 
3. What else supports your teaching and student learning at this school?  
- What about working with other teachers, do you have time for that?  
o What are the formal and informal ways for teachers to work together? 
o What do you discuss or work on usually?  
o How does that help you? 
o Do you see any limitations or issues with these meetings/collaboration? 
Role of PLC 
 
4. To summarize, what would you say are the keys to successfully meeting students’ learning 
needs? 
Relationship between data use and instructional improvement  
 
Thank you so much for your time and everything you shared today. If there is something else 
you would like to tell me privately, I’ll be around. 
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Appendix H 
Fieldnotes and Initial Memo Sample 
 
Fieldnotes from PST meeting on 10.7.2011 (excerpt): 
 
…A classroom teacher (a newer teacher compared to most of the staff) presented on a student 
who is not engaged in class. His scores “isn’t as low as some other kids in the class,” but the teacher is 
concerned about helping him catch up. This student is receiving small-group intervention in reading with 
one of the specialist but the teacher wants help from the PST to figure out what she can do for this kid 
(indeed intervention is only a small part of each day).  
The previous year teacher (a veteran who seemed very well-respected by her colleagues) said that 
it was similar for her last year, attributing his problem partly to the fact that the previous school seemed to 
have “let him out of stuff.” She found that the student was motivated by being asked to help an adult, for 
example, helping the teacher to read to another student. She used to get his help to sort materials for the 
next day, that sort of thing (others seemed to appreciate her point). She thought he “just needs to be 
heard” and she would show that she cared for him by saying things like “I love you too much to let you 
not write,” which would motivate him to do so (the teachers often talked about how to talk to kids using 
this kind of “loving language”).  
The current teacher (who seemed to be happy to receive ideas from her more experienced 
colleagues) said that this student also does not get along with class peers, which is another reason she is 
concerned about him (most students brought to PST have multiple issues like this one). Another teacher 
said she had also noticed him getting into argument with other kids from the class during recess. The 
classroom teacher said that as a result, he sometimes seemed upset after recess and has trouble settling 
back into class. A teacher from a lower-grade suggested that they switch his recess schedule. He could go 
to recess earlier and during his usual recess time, he could come to her class to read to the younger 
readers, which he would likely enjoy. The teacher with the suggestion asked the classroom teacher if that 
would work for her. The agenda keeper asked if flipping recess would work for everyone. When everyone 
agreed, the notetaker recorded the decision which should be implemented right away… 
 
Initial memo: 
 
It’s clear that student performance data from DataWorld are only some of the many pieces of 
information teachers use to make decisions. I saw them accessing IEP information from DataWorld as 
well as test scores, but they used lots of information from their heads as well (e.g., how a student behaves 
at different times and in various situations, what motivates a student). The PST meeting is not only where 
teachers interpret data but seems to be an important venue for sharing and receiving data from one 
another. 
These teachers spend a lot of time and energy in a PST meeting. Each discussion (per student) 
lasted between 20 minutes and an hour. The group gets on well, taking turns giving suggestions, listening, 
and adding to other comments. The presenting teacher always seems to discuss their problems with a 
student openly, probably because the group never points fingers. The solution usually involves different 
people contributing to some aspect of the solution.   
I am particularly struck with how they talk about struggling students who “have a lot going on at 
home.” First of all, they know a lot about student backgrounds (maybe because the principal has been 
pushing for teachers to do home visits). They consider how home stuff might be playing out at school 
without using them to excuse students’ low performance. ZES students are all held to the same standards 
at school regardless of where they come from or where they have or haven’t been.  
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Appendix I 
Substantive Memo Sample 
 
10.20.2011 
 
Across PST meetings I’ve observed so far, ZES teachers appeared very dedicated in meeting 
student needs. Informed by a wide-range of information about the student’s personal, physical, 
social, emotional, cognitive, and academic needs, teachers came up with a range of solutions to 
meet student needs, such as:    
- Lexia intervention program that student can do at home also 
- Time on task assessment for teacher and parent to administer 
- Peer mentoring 
- Letting student read on Kindle so not embarrassed to choose easier books 
- Student to join lower grade for extra reading instruction   
- Test for Special Education  
- Referral to Boys & Girls Club 
- Ask male staff in school to build relationship with boy student 
- Mom to check class website to learn about upcoming tests 
- Have snacks available in case a student is hungry 
- Arrange for student to take medicine at school 
- Weekend food program from local church     
 
Interestingly, I notice that the majority of solutions involve fixing something other than 
classroom instruction. The underlying assumption is that problems lie in “home issues,” 
something about individual students and their backgrounds. Will there be no school issues if 
home issues could be fixed? 
 
Researchers have certainly argued (e.g., Broader Bolder Approach to Education) that the 
impact of children’s social and economic situations must be recognized. As one teacher said, 
how can a child or anyone focus on learning when they are hungry? Educational improvement 
policies really need to address children’s needs in a more comprehensive manner. It is truly 
admirable that ZES teachers go above and beyond to care for their students’ broad needs. 
 
At the same time, teachers are responsible for teaching and improving instruction. The 
current literature suggests that teachers need to develop capacity to differentiate instruction, to 
engage students at different levels of readiness, background knowledge, learning profiles, to get 
everyone to meet grade-level standards. Many have to make substantial changes to their teaching 
practice. Of course teachers need more comprehensive support (e.g., services to address students’ 
personal needs, social and behavioral support for students, training for teachers to keep evolving 
their instructional practices for diverse student populations, etc.). Nevertheless, it is problematic 
if data are used to address everything else but classroom instruction. 
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Appendix J 
Independent Analyst Guide 
 
Part 1: Observation notes 
 
Instructions: Please write down the important/interesting points you heard and saw in the areas 
below. Feel free to include any excerpts/quotes (in “ ”) if there are vivid/interesting phrases that 
the participants used.  
 
1. How they describe the school and school staff: 
 
 
 
2. How they describe students and families: 
 
 
 
3. How they use (and do not use) data, with or without LPMS: 
 
 
 
4. How they plan to meet student needs and improve student learning: 
 
 
 
5. Limitations and challenges in supporting student learning: 
 
 
 
6. Any other observations: 
 
 
Part 2: Analysis 
 
Instructions: Please share your critical reflection about what you heard and saw. Please 
comment on anything said or whatever issue(s) stood out to you based on your knowledge, 
wisdom, and experiences. 
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Appendix K 
Independent Analysis Excerpts 
 (Samples shown from different analysts)  
 
Sample 1: 
 
The teachers did not bring up on their own that formal data or informal evidence supported 
learning.  When probed about data, the participants were positive, but cautious.  Data is “a good starting 
point” for knowing where students are coming in, but it’s “just another data point—you can’t just look at 
one.”  For these teachers, “data” referred to formal assessments administered by other professionals and 
used in decision-making meetings in which they did not take part.  The participants may gain some direct 
insight from these formal assessments into students’ current levels and particular skills that need work 
(particularly things the classroom teacher may have missed), but “data” was mainly something that took 
place (if not belonged) in some other part of the school, and not in the classroom. 
These teachers made use of classroom assessments and daily work for understanding student 
progress, but they did not seem to consider either of these “data.”  Moreover, their use of these sources of 
evidence seemed to be informal and implicit (instead of formalized and explicit, as in the data notebooks 
that other teachers at the school seem to use).  
These teachers were not hostile to the use of data—indeed, they expressed some appreciation for 
the use of data and some desire to be more involved in the data process.  However, they were cautious 
about its use, and in any case did not (for whatever reason) seem to integrate data use heavily or directly 
into their classroom activities.  
 
Sample 2: 
 
One interesting issue is how they made their decisions for the interventions that they selected for 
the student. Particularly, they used data to make a decision that the student needed more intensive math 
interventions because the ones that were in place weren’t working. However, when deciding what to do, 
there was no mention of what specific types of direct instruction would be provided. Specifically, what 
areas in math is the student having difficulty with? What types of instructional strategies have proven 
effective? Ineffective? There was very little discussion beyond the use of computer programs for 
interventions. It appears to me that a common misinterpretation of making data-based interventions is to 
implement a standard program like Lexia without considering the very unique characteristics or needs of 
the learner, therefore continuing to apply a “one size fits all” intervention.  
 
Sample 3: 
 
I was struck by the lack of creative problem solving that took place in these too-short meetings.  
Not only did there seem to be a lack of real interest and wondering about what might be keeping these 
children from educational success, but the interventions did not seem to be implemented, as one 
suggested, “with integrity.”  Having a student practice addition and subtraction flashcards when his 
problem is attendance and carrying is not going to increase his math abilities. Why did no one think of 
empowering him by having him tutor younger children?  Writing a scary principal letter threatening a 
child with retention will not solve the problem with attendance either. There are many strategies that can 
be attempted to help him with his focus, yet none were mentioned.  
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Appendix L 
Independent Analyst Descriptions 
 
Analyst Professional background Personal background 
A (main 
researcher) 
- Experience in educational administration and 
consulting projects for school districts  
- Formal training in educational research and 
evaluation 
 
Asian US-immigrant 
female  
B - Conducts values-engaged evaluation 
- Worked at a state department of education 
researching policy implementation  
 
African-American female 
C - ~10 years teaching experience in large urban 
school district  
- Training in Special Education with special interest 
in behavior interventions  
 
Caucasian female 
D - Conducted school-based evaluation and research 
- Works with children in urban schools 
 
African-American male 
E - Studies educational measurement, with special 
interest in computerized testing and diagnostic 
assessment 
- Interested in teachers’ data use in decision making 
 
Caucasian male 
F - Studies evaluation with special interest in 
culturally-responsive evaluation 
 
Latina female 
G - ~20 years public school teaching experience 
- Mentors African-American students 
 
Biracial female 
H - Educational evaluator with special interests in 
culturally-responsive evaluation and democratic 
inquiry in school settings 
 
African-American male 
I - ~10 years public school teaching experience 
- ~5 years instructional coaching experience 
 
Asian-American female 
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Appendix M 
Item-Level Descriptive Statistics 
Table M1 
 
Item-Level Descriptive Statistics 
 
Questionnaire item    N     M    SD Frequencies (valid %) 
    Not at 
all 
(1) 
Small 
extent  
(2) 
Moderate 
extent 
(3) 
Great 
extent 
(4) 
School-level data use        
        
Benchmark assessment used for…        
grade or subject-area team planning 1341 3.08 0.90 6.2 18.3 36.5 38.9 
school-level instructional planning 1337 3.12 0.88 5.3 17.1 37.5 40.1 
planning teacher prof. dev. 1335 2.90 0.98 10.2 23.1 33.8 33.0 
State test assessment used for…        
grade or subject-area team planning 1334 3.03 0.94 7.4 20.4 33.9 38.3 
school-level instructional planning 1328 3.09 0.92 6.7 18.4 34.4 40.4 
planning teacher prof. dev. 1325 2.91 1.00 11.0 22.0 31.9 35.1 
        
Class-level data use        
        
Classroom assessment used for…        
deciding what to teach 1385 3.21  0.82 2.7 17.1 36.8 43.4 
deciding how to teach 1386 3.07  0.88 5.4 19.6 37.6 37.4 
evaluating student understanding 1386 3.54  0.71 1.7 7.5 25.5 65.3 
providing detailed feedback to students 1387 3.34  0.78 2.5 11.8 35.2 50.5 
developing student self-assessment 1381 2.88  0.91 6.5 28.2 35.6 29.7 
Benchmark assessment used for…        
deciding what to teach 1336 3.00  0.91  7.0 20.7 38.0 34.3 
deciding how to teach 1335 2.64  0.98  14.4 28.8 35.0 21.9 
evaluating student understanding 1336 2.89  0.91  8.0 23.4 40.4 28.1 
providing detailed feedback to students 1335 2.65  0.95  13.5 28.6 37.5 20.4 
developing student self-assessment 1330 2.38  0.98  21.2 35.3 28.0 15.5 
        
Professional learning community        
        
Teacher PD at my school includes…        
enough time to think about how we 
might use new or different ideas. 
1310 2.34 0.89 18.1 40.5 31.1 10.3 
opportunities to work productively with 
other teachers. 
1310 2.33 0.90 18.3 41.8 28.6 11.2 
support to implement new or different 
teaching strategies. 
1303 2.28 0.91 20.6 40.8 28.2 10.4 
As a staff, teachers at my school…        
have shared understandings about what 
students should know and be able to do. 
1306 3.21 0.80 2.5 15.8 39.3 42.3 
take responsibility for helping all 
students, not just those in their classes. 
1304 3.15 0.86 3.6 19.9 34.4 42.1 
make joint decisions with a shared goal 
of improving student learning. 
1305 3.07 0.88 4.8 20.8 37.1 37.4 
(continued) 
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Table M1 (continued) 
 
Questionnaire item    N     M    SD Frequencies (valid %) 
    Not at 
all 
(1) 
Small 
extent  
(2) 
Moderate 
extent 
(3) 
Great 
extent 
(4) 
Professional learning community 
(continued) 
       
        
Teachers in my school are expected to…        
Observe one another teach 1312 1.56 0.76 58.0 30.9   8.5 2.6 
Receive feedback on our instruction 1312 1.94 0.85 33.8 43.1 17.8 5.3 
Try new or different teaching strategies 
based on feedback 
1306 2.15 0.97 29.2 37.7 21.8 11.3 
        
    N     M     SD Frequencies (valid %) 
    Never 
 
(1) 
1x/yr 
or less 
(2) 
Few 
x/yr 
(3) 
1x/ 
mth 
(4) 
2-3x/ 
mth 
(5) 
1x/wk 
or more 
(6) 
          
How often do you…          
Observe one another teach 1280 1.87 1.17 51.1 25.8 15.1   3.5   2.2 2.3 
Receive feedback on our 
instruction 
1284 2.39 1.27 
30.0 25.5 31.4   5.1   5.0 3.0 
Try new or different 
teaching strategies based 
on feedback 
1280 2.92 1.53 
24.6 14.8 30.7 10.0 13.9 6.0 
          
               Frequencies (valid %) 
    Yes, 
one 
(1) 
Yes, 2 
or more 
(2) 
No 
 
(3) 
Not 
sure 
(4) 
  
Technological data management tool        
Does your school/district have a computer 
system containing student performance data 
that teachers can use? 
 45.8 31.6 22.6 26.8   
               Frequencies (valid %) 
    Checked 
(1) 
 
 
53.6 
30.5 
63.9 
68.4 
46.9 
40.1 
79.7 
63.1 
  8.0 
 
 
 
What student information 
does the system contain? 
     
State test results 
Predictive assessment results 
Benchmark assessment results 
Teacher-assigned grades 
Individualized Education Plans (IEPs) 
Discipline records  
Attendance 
Background (e.g., gender, race/ethnicity) 
Other 
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Appendix N 
Open-Ended Questionnaire Data Codes and Summary 
Table N1 
 
Code Description and Frequencies for Open-Ended Item about Benchmark Assessments 
 
Code Code description Number of    
coded 
segments 
Number of 
respondents 
 
USES OF BENCHMARK ASSESSMENTS 
  
609 
    
NON-SPECIFIC USES: 
  
381 
Use-nonspec-inform To inform teaching  but no elaboration 157  
Use-nonspec-assess To evaluate what students know/don’t know 103  
Use-nonspec-growth To track student growth throughout the year 92  
Use-nonspec-weakareas To identify students’ weakness areas 75  
Use-nonspec-indvinst To decide what to do for individual students 43  
Use-nonspec-weakstuds To identify weak students 38  
Use-nonspec-start To understand where students are in the 
beginning of the year/when they join school 
14  
Use-nonspec-compare To compare students with peers 6  
    
SPECIFIC USES: 
  
95 
    
     SPECIFIC USES – instructional changes: 
  
35 
Use-changes-reteach To determine what to reteach 17  
Use-changes-content To inform what to teach 11  
Use-changes-strategies To change how I teach something 10  
Use-changes-pacing To slow down/speed up teaching pace 3  
    
     SPECIFIC USES – instructional arrangement: 
  
51 
Use-arrange -grouping To group students for small-gp instruction 44  
Use-arrange-placemt To determine class placement 5  
Use-arrange-retention To identify students to retain 2  
    
     SPECIFIC USES – additional services: 
  
20 
Use-additional-interventn To identify students for RTI intervention 16  
Use-additional-services To identify students who need special services 4  
    
CLARIFY GOALS: 
  
123 
Use-goals-teachers Clarify instructional goals for individual teachers 109  
Use-goals-school 
 
Clarify instructional goals for school/school staff 17  
TEST PREPARATION:  104 
Use-testprep-acctb To help teacher/school prepare for state tests 55  
Use-testprep-narrow To focus on tested content 57  
    
DISCUSS TEACHING & LEARNING: 
  
34 
Use-discuss-team To help teachers work together  14  
Use-discuss-students To engage students  17  
Use-discuss-parents To communicate with parents  8  
    
(continued) 
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Table N1 (continued) 
 
Code Code description Number of    
coded 
segments 
Number of 
respondents 
 
LIMITATIONS OF BENCHMARK ASSESSMENTS 
  
180 
    
     TECHNICAL QUALITY: 
  
84 
Limit-quality Teachers question the quality of benchmark 
assessments (BMA) and data in a general way 
6  
Limit-validity Teachers question the validity of BMA (i.e., does it 
really measure student knowledge/skills) 
30  
Limit-reliability Teachers question reliability of BMA data (i.e., one 
student would score high one time and low the next) 
7  
Limit-diversepop BMA is not sensitive enough to measure performance 
of students who are far above or far below grade level 
and for English Language Learners 
23  
Limit-curralign BMA not aligned with the curriculum 11  
Limit-statealign BMA not aligned with state accountability tests 5  
Limit-slow BMA results take too long to come back 6  
Limit-infrequent BMA are administered infrequently 2  
Limit-report BMA reports are not user-friendly 1  
    
     TESTING BURDEN: 
  
62 
Limit-testtime Too much time is used for testing 58  
Limit-stress Testing adds work and stress to teachers 9  
    
     DATA RELEVANCE: 
  
36 
Limit-notnew BMA does not provide information beyond what 
teachers know from classroom assessments and other 
ways 
18  
Limit-incomplete BMA data are incomplete for really telling teachers 
what students know/don’t know 
13  
Limit-nondiagnost BMA does not provide diagnostic data that can really 
pin-point what teachers know 
6  
Limit-notgrowth BMA does not measure growth 1  
    
     RESOURCES: 
  
26 
Limit-timeanalyze Not enough time to analyze data 14  
Limit-instresources School does not provide sufficient resources to 
respond to data 
 
13  
 
(continued) 
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Table N1 (continued) 
 
Code Code description Number of    
coded 
segments 
Number of 
respondents 
 
STRENGTHS OF BENCHMARK ASSESSMENTS 
 
  
68 
Strength-add Benchmark assessments (BMA) adds to other sources 
of data 
28  
Strength-fast Provides data to teachers quickly 24  
Strength-frequent Provides data to teachers on a regular basis 15  
Strength-adaptive Adaptive testing makes it relevant for diverse student 
population 
3  
Strength-ideas Provides teachers with instructional ideas and 
suggestions to improve teaching and learning 
2  
Strength-access Reports are easily accessed 1  
Strength-format Broader range of formats than state test 1  
Strength-lowstakes Not high-stakes like state accountability tests 1  
 
ADDITIONAL CODES 
 
  
Add-irrelevant Answer does not have anything to do with BMA 41  
Add-yesInsuff My school has BMA but no elaboration 17  
Add-noInsuff My school does not have BMA 7  
Add-lostcontrol Teachers perceive BMA to be a top-down imposition 29  
Add-RTI Makes connection between BMA and RTI but no 
elaboration 
 
13  
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Table N2 
 
Code Description and Frequencies for Open-Ended Item about “Working and Learning with Other 
Teachers”     
 
Code Code description Number of    
coded 
segments 
Number of 
respondents 
 
BENEFITS OF COLLABORATION 
 
558 
 
354 
    
     INDIVIDUAL BENEFITS: 
  
290 
Benefit-ideas Sharing of ideas, strategies, materials 224  
Benefit-perspectives Sharing of perspectives, insights, understandings 48  
Benefit-works Sharing of “what works and doesn’t work” – 
knowledge from experience 
50  
Benefit-see Enhanced learning by seeing firsthand how something 
works  
19  
Benefit-veteran Learning from those with more experience 6  
Benefit-complement Learning from those who different strengths, 
knowledge, experiences 
13  
Benefit-reflect Reflecting on teaching practice 9  
Benefit-feedback Receiving helpful feedback (e.g., on new lesson plan) 25  
Benefit-implement Receiving help with implementing a new strategy or 
using a new approach in the classroom 
11  
Benefit-morale Receiving emotional support that improves morale 5  
Benefit-inspire Feeling motivated, inspired, energized 11  
    
     COLLECTIVE BENEFITS: 
  
110 
Benefit-collegial Building collegial community among teachers 13  
Benefit-collective Building a sense of collective responsibility for 
meeting the needs of all students at the school 
6  
Benefit-info Sharing information about students, instruction, 
curriculum to be “on the same page” 
39  
Benefit-solving Working together to problem-solve more effectively 
(e.g., addressing specific issues at the school, meeting 
specific learning needs of one or more students) 
20  
Benefit-align Aligning goals/expectations/standards/ 
assessment/instruction   
26  
Benefit-split Sharing workload (e.g., everybody contributes to 
lesson plans that everyone can use) 
9  
Benefit-joint Joining forces in instruction or intervention 
(e.g., grouping across classrooms, using different 
methods to teach each other’s classes) 
9  
Benefit-learning Generally improved learning (unspecified) 
 
15  
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Table N2 (continued) 
 
Code Code description Number of    
coded 
segments 
Number of 
respondents 
 
LIMITATIONS OF COLLABORATION 
 
 
 
307 
    
     RESOURCES: 
 
 
 
213 
Limit-time Lack of time (e.g., to follow through with plan)  177  
Limit-money Lack of financial and human resource 56  
Limit-leader 
 
Lack of leadership support (e.g., to set expectation 
and allow time for collaboration) 
23  
Limit-expert 
 
Lack of instruction capacity, therefore not much to 
contribute to one another  
8  
    
    COMPETING PRIORITIES: 
  
101 
Limit-initiatives 
 
Other initiatives (unspecified) requiring teachers’ time 
and attention 
37 
 
 
Limit-accountability 
 
Emphasis on improving state test performance in 
short-term over improving instruction long-term  
29 
 
 
Limit-datatech 
 
A lot of time is spent on administering, scoring, and 
looking at test scores, and less on actually discussing 
ideas to improve instruction 
34 
 
 
Limit-paperwork 
 
Collaboration time is used for filling out paperwork 
instead of for discussing ways to improve instruction  
16 
 
 
Limit-curriculum 
 
A fuller curriculum that means teachers have to cover 
more content, leaving less time for other things 
3  
    
     STRUCTURAL: 
  
51 
Limit-org 
 
Organizational structures (e.g., grade-team vs. subject 
area organization) that limit collaboration between 
teachers 
31  
Limit-schedule 
 
Scheduling issues that limit collaboration (e.g., no 
common planning time) 
25  
Limit-format Lack of effective collaboration format 1  
    
     INDIVIDUAL: 
  
33 
Limit-staff Lack of staff buy-in and engagement 23  
Limit-difference Collaboration across grades or subjects may seem 
unproductive when teachers are facing different 
situations or have students with unique learning needs 
 
11 
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Table N2 (continued) 
 
Code Code description Number of    
coded 
segments 
Number of 
respondents 
 
SUPPORTING FACTORS OF COLLABORATION 
 
 
 
 
Support-leader District or building leaders who prioritize and allocate 
resources to support teacher collaboration activities 
(e.g., set expectation, re-arrange schedule, secure 
resources) 
16  
Support-expert Support from instructional expert who leads/facilitates 
teacher collaboration activities  
2  
Support-staff A staff open to collaboration and who engage actively 
in collaboration activities 
16  
Support-datatech Structures and tools around the collection and use of 
data   
6  
 
VALUING COLLABORATION 
  
    
     POSITIVE VALUE: 
  
196 
Value-important Teacher collaboration is important 57  
Value-postimpact Teacher collaboration has had positive impact 139  
    
     NON-POSITIVE VALUE: 
  
19 
Value-unimportant Teacher collaboration is not important 2  
Value-negimpact Teacher collaboration has not had positive impact 17  
 
ADDITIONAL CODES 
 
 
 
 
Add-informal Informal collaboration described 47  
Add-lostcontrol Teachers explicitly say that they are losing control 
over instructional decisions 
12  
Add-irrelevant Answer does not have anything to do with 
collaboration 
9  
Add-insufficient Answer has something to do with collaboration but 
insufficient to code 
 
71  
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Appendix O 
Detailed PST Diagnoses 
Table O1 
Detailed Problem-Solving Team (PST) Diagnoses at ZES  
Student 
# 
Specific conceptual Organizational General cognitive Contextual/external 
01  Defiant toward 
substitute teachers who 
have not established 
relationship; 
gets into fights with 
same-age peers at 
recess, but gets along 
well with younger 
students 
 
 Low motivation 
(capable, just does not 
want to do work); 
poor social adjustment 
(moved around a lot, 
difficulty making 
friends) 
02  Needs help getting 
organized to start the 
school day (empty 
bookbag, set up desk) 
Poor attention and 
“disengaged” (although 
tested negative for 
ADHD) 
 
 
03   Poor attention Not enough sleep; 
low confidence 
(withdrawn) 
 
04   Poor attention and 
impulse control (does 
not take ADHD med 
regularly) 
 
High anxiety (due to 
mom’s illness) 
05 Doesn’t consistently 
remember how to blend 
sounds, cases of silent e 
 Difficulty with 
retaining knowledge 
and skills 
 
Low confidence (avoids 
challenging tasks) 
06 Can read aloud the 
words, but does not 
necessarily comprehend 
Does not want to read 
books at her level (want 
to read what friends are 
reading) 
 
“Slower learner” Low motivation; 
easily embarrassed in 
front of friends 
07   Poor impulse control Defiant (refuses to do 
the work, becomes 
disrespectful to 
teachers); 
easily frustrated/ 
defeated when doing 
challenging work; 
lacks positive male role 
models (dad in prison) 
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Table O1 (continued) 
Student 
# 
Specific conceptual Organizational General cognitive Contextual/external 
08  Needs help reading 
verbal instruction, but 
can actually do the 
math; 
needs help with 
intervention programs 
at first until he gets 
familiar; 
needs to use the study 
guides to prepare for 
quizzes/tests; 
needs modified 
assignments   
 
Poor cognitive 
processing (often 
confused about 
instructions) 
 
09  Frequently misses 
intervention in the 
morning 
 
 Frequent tardiness 
10  Would excuse himself 
from class too much 
Poor cognitive 
processing (although 
tested for LD and did 
not qualify) 
Frequent emotional 
outbursts (crying, 
avoidance); 
frequent absences; 
physical pain (ears hurt, 
muscles hurt); 
poor social skills 
(shushes peers) 
 
11  Needs one-on-one 
attention 
Poor attention and 
sometimes aggressive; 
low speech and 
language skills  
 
Frequent emotional 
outbursts (crying, 
tantrums) 
12  Teacher often unable to 
manage small group 
instructional for math 
to help students who 
need more attention 
 
Poor attention (does not 
get ADHD med 
although prescribed) 
Mom has financial 
problems and does not 
have medical insurance  
13    Frequent tardiness; 
needs new glasses 
 
14  Teacher needs to 
redirect him frequently 
Poor attention 
(diagnosed with 
ADHD) 
 
Attention-seeking 
behavior 
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Table O1 (continued) 
Student 
# 
Specific conceptual Organizational General cognitive Contextual/external 
15  Does well in small-
group setting; 
does well when he 
takes his ADHD 
medicine in the 
morning  
 
Poor attention 
(diagnosed with 
ADHD) 
Frequent emotional 
outbursts (blowups) 
16 Does not know 
common nouns and 
how to spell own 
name; 
letter reversals 
 
 Difficulty with 
retaining knowledge 
and skills 
 
17   Difficulty with 
retaining knowledge 
and skills 
 
High anxiety (from 
serious illness and 
hospitalization) 
18  Signs on to intervention 
program but does not 
actually complete them 
when not closely 
monitored by teacher 
 
Poor cognitive 
processing (often 
confused about 
instructions) 
Frequent emotional 
outbursts (blowups); 
frequent absences 
19    Low confidence (afraid 
to make mistakes and 
participate in class); 
depression; 
frequent tardiness and 
absences 
 
20    Little academic support 
at home (single dad 
who works a lot) 
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Appendix P 
Detailed PST Decisions 
Table P1 
Detailed Problem-Solving Team (PST) Decisions at ZES  
Student 
# 
Instructional-change Instructional-arrangement Additional services  Contextual 
01  Join reading rounds with 
younger students;  
switch recess so he can play 
with younger sibling 
 
 Call mom when 
student refuses to 
participate 
02   As much small-
group intervention 
as possible; 
social worker will 
prepare him to start 
each day 
 
 
03 Instead of assigning 
supplemental 
homework, instruct 
student to do 
intervention program 
at home 
 
Small group work with 
younger students to build 
confidence 
 Remove TV from 
bedroom; 
see doctor about sleep 
problem 
04   More small-group 
intervention time; 
counselor will 
prepare him to start 
each day 
 
 
05   As much small-
group intervention 
as possible;  
evaluate for sped 
 
 
06 Modify homework; 
read on Kindle 
 
Join lower-grade for small-
group instruction; 
change intervention from 
computer-based to teacher-
based 
Enroll in afterschool 
reading program; 
assign additional 
teachers for daily 
check-in check-out 
 
 
07   Male teacher in 
school will be 
check-in check-out 
contact 
 
Mom will ask 
basketball coach to 
develop relationship 
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Table P1 (continued) 
Student 
# 
Instructional-change Instructional-arrangement Additional services  Contextual 
08 Modify assignments; 
explain instruction 
verbally 
 More small-group 
intervention 
 
Provide parent with 
test prep material to 
help student more at 
home 
 
09    Guardian needs to get 
student to school on 
time 
 
10 Get crates to sit on for 
carpet time 
 Social worker will 
work on social skills 
 
 
 
11  Small-group intervention 
will try a different program 
(reason not articulated) 
Will join afterschool 
tutoring; 
will enroll in 
summer school   
 
Sudent needs to take 
medication for ADHD 
regularly 
12  Change intervention 
program from computer-
based to teacher-led (no 
other instructional strategies 
discussed even though 
teacher expressed 
difficulties with small-group 
math instruction) 
Student will join 
Special Ed. for more 
small-group 
intervention; 
will join afterschool 
tutoring; 
will enroll in 
summer school 
 
School nurse will help 
mom figure out how to 
get ADHD medicine 
13   Will enroll in 
summer school 
Ask parents to bring 
student to school on 
time 
 
14   Build positive 
student-teacher 
relationships (check 
in check out) 
 
Ask parents to get 
ADHD medicine 
15   More small-group 
instruction where he 
gets more attention 
Work with mom to 
figure out consistent 
breakfast and medicine 
routine 
 
16 Teacher uses music in 
instruction 
 Will enroll in 
summer school; 
recommend for 
Special Ed. 
 
 
17   Recommend for 
Special Ed. 
Recommend family 
counseling 
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Table P1 (continued) 
Student 
# 
Instructional-change Instructional-arrangement Additional services  Contextual 
18  Join lower-grade for small-
group instruction (practice 
math facts with younger 
students) 
 
 Send letter home about 
attendance expectation 
19 Teacher will 
administer survey to 
find out what 
motivates child   
 
Join lower-grade for small-
group instruction (success 
will build confidence) 
 
Join social-skills 
groups 
 
20   More small group 
intervention; 
afterschool tutoring 
 
 
 
 
  
